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The  following  Record  and  Notes  relate  to  the  growth  of  veg-^ 
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like  conditions  of  soil  and  treatment,  the  greater  part  of 
them  being  standard  varieties  well  known  to  cultivators. 
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Test  of  Tomatoes 


The  testing  of  tomatoes  this  season  was  to  determine  the 
earliness  of  varieties,  the  best  manner  of  treatment  and  training, 
and  also  the  effect  of  pruning.  All  plants  were  set  out  in  soil  of 
the  same  quality  and  were  treated  exactly  alike.  The  ground 
had  been  well  manured  the  previous  fall,  the  manure  plowed  in, 
and  allowed  to  lie  all  winter.  In  spring  it  was  again  plowed 
twelve  inches  deep,  and  then  plowed  a second  time  before  the 
plants  were  set  out.  By  this  thorough  cultivation  the  manure 
was  well  mixed  with  the  soil,  and  by  being  plowed  deeply,  the 
roots  of  the  plants  were  enabled  to  penetrate  much  deeper  than 
they  would  otherwise  have  done;  consequently,  the  roots  found 
moisture  which  caused  the  plants  to  make  a strong  growth  all 
through  the  dry  season.  The  plants  were  cultivated  between 
the  rows  every  three  weeks  from  the  last  of  May  until  the  last 
week  in  August. 

After  the  fruit  had  set,  six  plants  of  each  variety  were 
pruned  back  to  two  joints  above  the  fruit.  Plants  treated  in  this 
manner  yielded  much  larger  and  better  fruit,  but  not  earlier,  and 
the  plants  were  comparatively  free  from  small  .or  stunted  fruit. 
Plants  that  were  allowed  to  grow  at  will,  had  a larger  number 
of  fruits  to  the  plant,  but  smaller  ones,  thus  proving  that  by  keep- 
ing plants  pruned  back  much  better  and  more  even  fruit  may  be 
secured.  But  little  difference  could  be  noticed  between  the 
plants  trailing  on  the  ground  and  those  trained  to  trellises,  as 
the  climate  of  the  Willamette  valley  is  dry  during  the  fruiting 
season.  The  difference  is  not  enough  ^o  pay  for  the  expense  of 
trellises. 


(4) 

Result  of  Experiment  with  55  Varieties  of  Tomatoes, 
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Note. — One  hundred  seeds  of  each  variety  were  used  in  the  experiments. 


Description  of  Foregoing  Varieties. 

Hathway  Excelsior. — Vaughmi.  A medium  sized  tomato, 
regular  in  shape  and  fairly  productive. 

New  Peach. A small,  pinkish  tomato,  quite  productive, 
and  good  for  home  use,  and  of  excellent  flavor. 
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Paragon. — Vau.  A rather  large  tomato,  some  of  the  fruit  is 
slightly  angular,  fairly  productive,  solid. 

Harry,  King  Humbert. — Thorburyi.  An  early  variety  valuable 
only  for  earliness.  The  fruit  is  angular  and  often  hollow, 
color  pink. 

Scovieee's  Hybrid. — Vau.  An  excellent  variety,  smooth,  and 
solid,  color  light  red,  fairly  productive. 

Harge  Round  Yeeeow. — Vau.  Plant  not  a strong  grower, 
fruit  large,  and  productive. 

Hivingston’s  Beauty. — Vau.  Fruits  uniform,  smooth,  a good 
variety,  color  pink. 

Turner’s  Hybrid. — Vau.  This  is  a good  all  round  tomato, 
matures  early  and  lasts  well  through  the  season,  is  hardy 
and  a valuable  variety,  color  pink. 

Hovey. — Thor.  Not  very  productive,  fruit  medium  in  size, 
and  smooth,  light  red. 

Advancer. — Vau.  A handsome  fruit,  but  not  productive  with 
us,  form  angular,  color  bright  red. 

Livingston’s  Perfection. — Vau.  One  of  the  best,  fruit  solid, 
not  over  productive,  form  regular,  round  and  smooth. 

Lorielard. — Vau.  Fruit  somewhat  ribbed,  dark  red  color, 
solid,  not  productive. 

New  Yeeeow  Peach. — Vau.  An  early  variety,  not  productive, 
egg  shaped,  plant  makes  a small  growth. 

Carter’s  SeedeESS. — Station.  Fruit  large,  round,  solid,  with 
few  seeds,  highly  flavored,  not  productive,  color  pink. 

Potato  Leaf. — Vau.  Fruit  of  medium  size,  smooth,  plants 
moderately  productive,  color  pinkish. 

Dwarf  Champion. — Bowen.  Plant  dwarf  growing,  leaves 
rough,  stems  short  jointed,  fruit  of  medium  size,  firm,  smooth 
and  regular,  not  very  productive,  color  pink. 

Pear  Shape. — Vau.  Fruit  pyriform,  and  not  productive, 
color  red. 

Turner’s  Hybrid. — Station.  Not  so  good  in  shape  as  the  plant 
grown  from  the  seed  supplied  by  Vaughan. 

Ignotum. — Burpee.  Fruit  large,  solid,  smooth,  fairly  product- 
ive, a good  variety,  color  red. 

Trophy. — Vau.  Plant  a vigorous  grower,  fruit  large,  smooth, 

- productive,  is  subject  to  rot,  color  red. 
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King  of  the  KarliFS. — Vau.  Fruit  irregular,  of  medium  .size, 
moderately  productive. 

May  Flower. — Vau.  Fruit  slightly  angular,  large,  and 
smooth,  not  productive. 

Haines’  No.  64. — Vau.  Resembles  Cardinal,  fruit  large,  light 
red,  quite  solid,  a good  variety. 

Volunteer. — Vau.  Quite  productive,  of  good  quality  and 
solid,  an  excellent  variety. 

Acme. — Bowen.  A very  smooth  and  uniform  variety  and  of 
good  quality,  medium  in  size,  red  with  a pinkish  cast. 

Volunteer. — Thor.  Resembles  Paragon,  moderately  productive, 
solid,  and  of  good  quality,  fruit  round,  color  red. 

Optimus. — Thor.  Plant  a strong  grower,  fruit  large,  smooth, 
very  showy,  color  red.  A good  variety  although  not  quite  so 
productive  as  some.  It  is  worthy  of  a place. 

IvARGE  Round  Yellow. — Bowe?i.  Plant  a moderately  strong 
, grower,  fruit  slightly  ribbed  and  moderately  productive. 

Early  Conqueror. — Bowen.  Very  productive,  plant  of  medium 
growth,  fruit  large,  good  quality,  slightly  ribbed,  color  red. 

Canada  Victor. — Vau.  An  early  variety,  of  medium  size, 
moderately  productive,  some  of  the  fruit  irregular,  the 
majority  smooth,  color  red. 

Livingston’S  Favorite. — Boweyi.  Fruits  of  good  size,  uniform, 
smooth,  round,  cell  walls  thick  and  firm,  good  quality,  not 
ver}"  productive,  red. 

Livingston’s  Beauty. — Bowen.  A few  days  earlier  than  the 
above,  fruit  large,  of  good  quality,  color  red. 

Livingston. — Bowen.  Resembles  the  above  in  every  respect. 

Cardinal. — Vau.  A strong  grower,  fruit  slightly  ribbed, 
light  red  color,  a standard  variety,  productive. 

Chemin  Market. — Vau.  Not  over  productive,  plant  a strong 
grower,  fruit  angular,  color  dark  red. 

Thorburn’s  Long  Keeper. — Thor.  Fruit  large,  and  smooth, 
fairly  productive  and  of  good*  quality,  color  red. 

Optimus. — Vau.  Plant  a very  strong  grower,  fruit  of  average 
size,  smooth,  moderately  productive,  one  of  the  best  varieties. 

Hundred  Days. — Bowen.  Not  a very  strong  growing  plant, 
fruit  not  of  much  value,  very  rough. 

Trophy. — Boweji.  Fruit  highly  flavored,  of  good  form  and 
moderately  productive.  ^ 
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Yellow  Plum. — Vau^  Fruit  small,  good  for  preserves,  r.o 
productive. 

Red  Cherry. — Vau.  A small  growing  fruit,  is  a good  variety 
where  small  varieties  are  wanted. 

Puritan. — Thor.  An  excellent  variety,  fruit  large  and  very 
solid,  not  a heavy  producer. 

New  Jersey. — Thor.  This  is  an  excellent  variety,  smooth, 
solid,  very  showy,  not  over  productive. 

Red  Pear  Shape. — Boweyi.  A small  variety,  too  small  for 
general  use. 

New  IgnoTUM. — Vau.  Resembles  Ignotum  of  Burpee,  is  more 
prolific,  evidently  well  selected. 

Favorite. — Vau.  This  variety  resembles  Ignotum  fruit,  solid 
and  of  good  quality,  one  of  the  earliest. 

Large  Yellow. — Bowen.  Plant  an  upright  grower,  fruit  large, 
solid,  few  seeds,  if  yellow  fruit  is  wanted  this  is  a good 
variety,  smooth. 

Cardinal. — Thor.  Plant  a strong  grower,  fruit  smooth,  of 
good  quality,  one  of  the  best. 

Acme. — Vau.  Fruits  of  even  size,  slightly  ribbed,  of  good 
quality. 

White  Apple. — Vau.  Not  a strong  growing  variety,  fruit 
round,  of  medium  size,  not  of  much  value. 

Livingston’s  Perfection. — Bowen.  Fruit  large,  nearly  round 
in  form,  of  good  quality,  worthy  of  cultivation,  although 
not  quite  so  productive  as  some  other  varieties. 

Early  Conqueror. — Va2t.  Fruit  not  large,  round,  smooth, 
moderately  productive,  color  red. 

Red  Currant. — Va2i.  This  variety  produces  its  fruit  on  long 
bunches  like  the  currant,  ver}^  handsome  but  too  small  for 
general  use,  is  very  productive. 

New  Dwarf  Champion. — Vau.  A stiff,  short,  jointed  variety, 
fruit  of  medium  size,  color  pink,  smooth,  round,  quality 
good,  not  productive. 

New  Golden  Queen. — Vau.  Fruit  medium  in  size,  .solid, 
smooth,  color  a light  yellow,  not. productive. 

Matchless. — Biirpee.  Fruit  large,  very  irregular,  .solid,  and  has 
a large  scar  at  apex. 
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The  earliest  varieties  of  tomatoes  are  : Livingston’s  Perfec- 
tion, Early  King  Humbert,  Livingston’s  Beauty,  Cardinal,  Liv- 
ingston’s Favorite,  Alpha,  and  Large  Round  Yellow.  There  are 
only  four  days  difference  in  the  time  of  maturity  of  these.  Early 
King  Humbert  being  the  earliest. 


Experiment  with  Tobacco  to  Prevent  the  Ravages  of 
Cut-Worms. 

At  the  planting  season  we  were  troubled  very  much  with 
the  cut-worm — so  much  so  that  of  the  plants  put  out  in  the  day 
we  lost  25  per  cent,  in  the  night.  We  tried  hand-picking  every 
morning,  but  with  very  unsatisfactor}-  results.  To  wage  suc- 
cessful war  with  the  cut- worm  we  took  tobacco  stems,  cut  into 
half-inch  lengths;  and  after  the  soil  had  been  cleared  away  from 
the  stem  of  the  plants  to  a depth  of  half  an  inch,  a small  quan- 
tity of  tobacco  was  taken  between  the  fingers  and  thumb  and 
placed  round  the  stem  of  the  plants,  and  the  soil  replaced 
over  the  tobacco  to  the  depth  of  from  to  ^ an  inch.  The 
juices  of  the  tobacco,  saturating  the  soil,  made  it  very 
obnoxious  to  the  cut- worm,  and  thus  protected  the  plants  from 
its  ravages.  Out  of  seven  hundred  plants  so  tested  only  one 
was  destro3'ed  b}^  the  worm  after  the  tobacco  was  applied.  But 
wherever  the  leaf  of  the  plants  touched  the  ground  at  a distance 
from  the  tobacco  it  was  attacked  b}"  the  cut-worm  and  cut  off. 
The  amount  of  tobacco  placed  around  each  plant  was  about  ^ 
ounce.  The  total  cost  of  the  experiment  on  the  768  plants  was 
50  cents  for  tobacco  and  $4.00  for  labor.  Altogether  the  experi- 
ment was  entirely  satisfactory.  It  will  be  understood  that  the 
treatment  was  not  pursued  with  a view  of  destroying  the  worm, 
but  simply  to  protect  the  plants.  The  method  here  des  ribed  is 
highly  recommended. 


(9) 


Cabbage. 


Fall  Planting- of  Early  Winningstadt  Cabbage. 

The  autumn  planting  of  cabbage  is  of  great  importance  as  a 
supply  for  spring  and  early  summer  is  thus  provided.  The  time 
of  sowing  the  seed  at  this  station  in  the  fall  of  1890  for  this 
purpose  was  Sept.  25,  (would  recommend  a month  earlier). 
The  manner  in  which  the  plants  were  treated  is  as  follows:  After 
the  plants  had  grown  large  enough  to  handle,  the}^  were  pricked 
out  four  inches  apart  each  way  in  a rich  bed  prepared  for  them 
in  the  following  manner.  First  6 inches  deep  of  well  rotted 
stable  manure  was  spread  to  form  the  bottom  of  the  bed,  on  this 
was  placed  4 inches  of  ver^^  rich  soil,  being  leveled  off  and  made 
smooth,  in  this  the  plants  were  pricked  out,  care  being  taken  to 
shade  them  froni  the  bright  sunshine  for  a few  days.  After 
which  the  plants  began  to  make  rapid  growth,  and  on  the  9th  of 
November  they  were  planted  out  to  their  permanent  po.sitioii  in 
the  open  field,  where  they  grew  well  and  withstood  the  winter 
without  injury.  In  the  spring,  after  the  soil  had  dried  suf- 
ficiently to  cultivate,  the  ground  was  kept  well  worked  at  con- 
venient opportunities,  never  allowing  the  soil  to  become  packed 
around  the  plants.  After  cultivation  the  plants  made  a much 
more  vigorous  growth,  which  the}^  maintained  during  the  spring. 
The  first  cabbage  was  cut  June  i8th.  The  heads  were  ver}'  solid 
and  the  average  weight  was  b^lhs.  per  head.  In  order  to  obtain 
good  results  by  this  fall  planting  the  soil  must  be  made  ver}^  rich 
with  manure  and  b^'  ver}^  deep  plowing. 


(lo) 

Results  of  Testing  Cabbage  Seed  in  Kerlage  Plates  and 

in  Sand. 


|kERIvAGK  PEATES.j'  SAND. 


Av.  Temp.  50°.  I Av.  Temp.  650. 


varieties. 

Last  seeds  ger- 
minated in  days. 

Percent  of 

Germination. 

' 1 

c3 

H 

1 X 

X} 

0 

tr 

Last  seeds  ger- 
minated in  days. 

Percent  of 

Germination. 

Seedsman. 

Bistol  Di'umhead 

5 

, 100 

1 

Brill 

1 

4 

100  j 

1 

j Brill 

Extra  Early  Etampes  

5 

99  ' 

4 

TOO 

Early  Jersey  Wakefield 

5 

100  I 

4 

100 

Potter’s  Brunswick 

1 5 

97 

‘‘  i 

' 4 

95  i 

1 

Large  Jersey  Wakefield 

5 

TOO  i 

‘‘  i 

i 4 

98 

! “ 

Nonsuch 

i 5 ; 

98 

4 

91 

Premium  Flat  Dutch 

5 ' 

97  1 

! 4 

98  1 

1 i* 

Improved  Late  Flat  Dutch 1 

99  ' 

i -4 

96 

Perfection  Drumhead  Savoj’ 

5 ^ 

TOO 

4 

97  1 

Early  Summer 

5 ' 

TOO  1 

** 

! 4 

95  I 

Newark  Early  Flat  Dutch 

5 , 

95  1 

! ^ 

1 94 

World  Beater 1 

' 5 ! 

98 

it 

! 4 

! 98 

Succession 

5 c 

96 

4 

99 

V’andergaw 

5 

95 

* ::  ! 

i 4 

90 

Louisville  Drumhead 

5 

92 

1 4 1 

94 

Warner’s  Stone  Mason 

Novelty  No.  9 Cauliflower I 

■ 5 
1 2 

95  , 

TOO  1 

March 

4 : 

2 

100 

TOO 

March 

Improved  Jersey  Wakefield ' 

' 5 1 

85  ' 

“ 

i 

93  1 

Stone  Ma.son  Marblehead 

5 1 

78  ■ 

Bowen  , 

64  ' 

' Bowen 

German  Fildercruat 

5 1 

57  i 

“ 

; 8 - 

56 

Potter’s  Drumhead 

4 

92  . 

“ 

i 3 ’ 

TOO 

Green  Globe  Savoy 

' 5 

44  i 

!!  i 

i 8 

18  ; 

Extra  Early  Express 

, 5 

96  , 

! 3 

100  1 

Early  Drumhead 

5 

97 

“ i 

1 ^ 1 

i 89  , 

Earlv  St.  John’s  Da>^ 

5 i 

97  . 

“ 1 

' 4 ! 

! 96 

Excelsior  Flat  Dutch 

4 

TOO 

2 

TOO  ' 

Drumhead  Savoj' 

i 4 1 

95 

‘‘ 

83  ; 

Early  Large  York 

5 

84  ■ 

6 i 

72 

** 

Hender.son’s  Extra  Early  Summer.. 

5 

93  ; 

“ 

6 ! 

95  1 

Premium  Flat  Dutch 

; 4 

100 

“ : 

3 

TOO  ^ 

‘ * 

Red  Dutch 

5 

3 ' 

*•  i 

6 

3 ; 

All  Season 

5 

93 

4 

94  I 

; “ 

Early  Dwarf  Flat  Dutch 

5 

81  1 

“ ! 

8 

69  1 

Marble  Mammoth  Drumhead 

5 , 

88 

“ ! 

4 

TOO 

Earlv  Winningstadt 

5 

90 

“ ! 

8 

90 

Improved  Large  Late  Flat  Dutch 

' 5 

97 

March 

4 

TOO 

March 

Note. — loo  seeds  of  each  variety  were  tested. 


For  early  use  the  Extra  Early  Express,  Early  St,  John’s 
Day,  Early  Large  York,  and  Henderson’s  Extra  Earl}^  Summer 
are  recommended.  For  later  varieties  the  Drumhead  Savo}’, 
Late  Flat  Dutch,  Perfection  Drumhead  Savoy,  and  Green  Globe 
Savoy  are  recommended. 

The  following  seeds  were  received  from  Brill  too  late  for, 
planting  out,  but  were  tested  for  germination  as  per  above  list: 
Bristol  Drumhead,  Extra  Earh’-  Etampes,  Extra  Early  Wake- 
field, Large  Early  Wakefield,  Early  Summer,  vSuccession. 


(II) 

Spring-Sown  Cabbage. 

Twenty-seven  varieties  of  cabbage  were  grown  for  comparative  tests. 
■A.11  varieties  were  sown  in  cold-frames  and  all  did  well  except  Red  Dutch 
and  Fottler’s  Drumhead,  these  two  varieties  being  the  lowest  in  per  cent, 
of  germination  (seeds  from  Bowen).  All  varieties  were  tested  in  Kerlage 
plates  and  also  in  sand. 
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Bowen 

Brill 

Bowen 

Brill 

Bowen 

Brill 

Bowen 

i 

March 
Bowen 
i Brill 

1 

1 Bowen 

! 

Brill 

Bowen 

Brill 

Bowen 

March 

Bowen 

Name  of 

Seedsman. 

Mar  31 
Apr  I 
Mar  30 
Apr  I 
Mar  29  1 
Apr  I 
■ “ I 
Mar  30 
Apr  I 

“ I 

Mar  30 
Apr  I 
Mar  29 
Apr  1 

“ I 

“ I 

“ I 

Mar  31 
Apr  I 
“ 2 

Mar  3J 
!! 

29 

Apr  4 
Mar  29 

“ 31 

Date  of 

Sowing. 

Date  of 

Planting  Out. 
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Table  Showing  the  Results  of  Tests  with  Spring-Sown  Cabbage. 
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Peas. 


Autumn-Sown  Peas. 

On  the  fourteenth  of  Nov.  1890  two  varieties  of  peas  were  sown 
namely,  New  Alaska  and  First  and  Best.  The  last  named 
germinated -on  Nov  28th  and  the  former  on  Nov  30th. 

The  plants  after  growing  about  two  inches  out  of  the  ground 
did  not  make  much  growth  until  the  middle  of  Feb,  and  by  the 
end  of  the  month  had  made  a growth  of  4 inches.  On  March 
I St  and  2d  the  temperature  fell  to  thirteen  degrees  above  zero. 
This  was  followed  by  very  bright  sunshine  each  day  after  the 
frost,  Earliest  and  Best  lost  forty  five  per  cent  of  plants  from  the 
effect  of  the  cold  . New  Alaska  withstood  the  frost  wdthout  any 
loss,  thus  proving  itself  the  hardier  of  the  two  varieties.  The 
remaining  plants  of  First  and  Best  had  made  a growth  of  7 
inches  by  March  1 8th  and  by  April  2d  began  to  show  signs  of 
bloom  buds.  On  the  latter  date  the  plants  were  13  inches  high, 
the  8th  of  April  the  first  bloom  opened,  on  the  20th  the  plants 
were  in  full  bloom,  and  the  peas  came  to  marketable  maturity  on 
May  12th.  Height  of  plants  20  inches.  Length  of  pod  3 inches, 
diameter  ^inch,  seven  peas  in  pod. 

New  Alaska  made  a growth  of  6 inches  by  March  i8th.  On 
April  2d  began  to  show  bloom  buds  also.  Height  of  plants  at 
this  date  8 inches.  The  first  bloom  opened  on  the  12th  and  the 
plants  had  attained  a height  of  12  inches,  by  April  20th  they 
were  in  full  bloom,  and  on  May  20th  the  peas  came  to  marketable 
maturity,  height  3 feet,  length  of  pod  3 inches,  diameter 
inch,  seven  peas  in  pod.  There  was  but  little  difference 
between  the  two  varieties  in  productiveness.  First  and  Best,  was 
much  the  best  for  table  use. 

Springr-Sown  Peas. 

All  varieties  of  peas  were  sown  four  feet  apart  receiving  good 
cultivation  between  the  rows.  The  following  varieties  require 
support:  Champion,  Stratagem,  Telephone,  Fall  Sugar,  Fall 

White,  Marrowfat,  Anticipation  and  Improved  Dan  O’ Rook. 


Result  of  Experiments  with  Peas. 


varieties. 

Seeds  From. 

Date  of  Sowing. 

Date  of 

Germinating. 

Date  of 

Blooming. 

Date  of  Edible 

Maturity. 

Date  of  Market- 
able Maturity. 

Date  of 

Ripening. 

Eeng.  of  Pod  in  In. 

No.  Peas  in  Pod. 

Ebs.  to  100  Plants. 

'6 

0 

0 

X 

34 

6 

; ^ 

American  Wonder 

O.A.C. 

Apry 

Apri8 

May  27 

Jun  13 

July  II 

July  17 

1 

7i 

534: 

10 

Blue  Peter 

Bowen 

“ 7 

“ 18 

“ 23 

“ 17 

Jun  24 

“ 9 

2>^ 

7 

IKl 

7 

Black-Eyed  Marrowfat 

“ 

! “ 7 

“ 20 

“ 20 

“ 6 

“ 16 

“ 31 

3 

8 

334 

2234 

Champion  of  England- 

O.A.C. 

“ 8 

“ 18 

“•  23 

July  8 

“ 20 

Jun  30 

3 

7 

3Vi\ 

^9 

Dwarf  Sugr  Edible  Pod 

Bowen 

“ 7 

“ 20 

Tun  6 

“ 9 

July  21 

“ 30 

2/2 

6 

3Vs' 

1334 

Champion  of  England- 

“ 

“ 7 

“ 18 

“ 23 

“ 8 

“ 15 

July  29 

3>^ 

8 

434 

18 

Everbearing  

O.A.C. 

“ 8 

“ 18 

“ 6 

“ 8 

“ 14 

“ 27 

6 

134 

12 

Extra  Early 

Bowen 

“ 7 

“ 20 

Maj'  25 

Jun  13 

Jun  17 

“ 4 

2j4 

7 

234 

9 

Earliest  of  All 

“ 

“ 7 

“ 20 

“ 25 

“ I? 

“ i8 

“ 9 

3 

7 

334 

16 

Eugene 

O.A.C. 

“ 8 

“ 20 

Jun  23 

July  6 

July  20 

29 

6 

3 

2434 

Improved  D.  O.  Rook... 

Bowen 

“ 7 

“ 18 

“ 25 

“ II 

Jun  17 

“ 7 

2 

7i 

134 

8 

Laxton’s  Alpha 

! ‘‘ 

“ 1 

“ 20 

May  24 

Jun  13 

“ 19 

“ 9 

: 234 

! 7 

3K 

I f634 

McEeanes’  Ear.  Adv’cer 

“ 7 

“ 20 

“ 24 

! “ 13 

“ 19 

“ 10 

3 

7 

334 

1 16 

McEeane’s  Advancer... 

O.A.C. 

“ 8 

“ 20 

i “ 25 

! “ ^5 

July  15 

“ 21 

: 3^1 

6 

2;3i 

1 20 

New  Alaska 

“ 8 

“ 20 

“ 21 

“ 12 

, “ 27 

2 

7 

2% 

1334 

Stratagem 

; “ 

1 “ 8 

“ 23 

Jun  24 

July  9 

! “ 21 

“ 30 

4^4 

7 

iJ4 

; 1334 

Tom  Thumb 

1 < ‘ 

: “ 8 

“ 18 

May  26 

Tun  10 

Jun  16 

! “ 7 

2 

6 

134 

10 

Telephone 

! “ 

; “ 8 

“ 20 

! “ 27 

, “ 18 

July  13 

! “20 

4 

8 

2->4 

' 183/ 

Fall  Sugar 

Bowen 

;;  7 

“ 20 

Tun  28 

July  10 

“ 15 

“ 20 

4 

8 

4% 

20 

FallfWhite  Marrowfat.. 

1 << 

“ 20 

“ 25 

i “ 13 

“ 21 

“ 30 

4 

' 8 

5 

22 

Anticipation 

O.A.C. 

“ 8 

“ 23 

“ 17 

: “ 8 

“ 17 

“ 29 

434 

i 7 

iK 

Premium  Gem 

Bowen 

“ 7 

“ 20 

May  23 

iJun  II 

Jun  18 

! “ II 

234 

34 

; 181/ 

Yorkshire  Hero 

“ 7 

“ 20 

Jun  25 

July  6 

July  15 

“ 29 

334 

> 7 

5 

20 

Veitche’s  Perfection...., 

0 A.C. 

“ 8 

“ 23 

“ 24!  “ 9 

“ 21 

! “ 30 

3 

i 6 

434 

: 5 

Lettuce. 


The  seed  was  sown  in  drills  in  the  open  field  on  April  14.  All 
varieties  germinated  well.  After  the  plants  were  large  enough  to 
handle,  they  were  thined  out  to  8 inches  apart  in  the  row.  The 
rows  were  set  out  4 feet  apart  and  the  ground  was  kept  well 
cultivated  during  the  season  of  growth.  On  the  soil  which  had 
received  the  largest  proportions  of  manure,  the  plants  made  a 
much  larger  growth ; which  demonstrates  that  the  lettuce  needs 
abundant  food. 

By  this  heavy  application  of  manure  the  season  is  prolonged 
and  the  plants  do  not  run  to  seed  so  quickly. 

VARIETIES. 

Giant  Whitk  Cross. — Made  a very  strong  growth,  large  dark 
green  outside  leaves,  head  loose,  becoming  more  solid  as  the 
season  advances. 


(14) 

San  Francisco  Markkt. — Compact  grower,  early. 

White  Paris  Cross. — More  compact  heads  than  Giant  White, 
leaves  folding  in  over  each  other  so  that  they  form  a large 
solid  head,  very  crisp  and  sweet,  a valuable  variety,  long 
season. 

Longstanding. — Head  round,  moderatel}^  firm,  does  not  run  to 
seed  very  readily. 

Hanson. — This  is  a long  season  variety  with  compact  heads, 
leaves  curly,  color  light  green. 

Prize  Head. — Medium  size  heads  with  curled  leaves. 

Philadelphia  Butter. — Heads  open,  yellowish  green,  leaves 
plain,  runs  to  seed  very  quickly. 

Tennis  Ball. — A very  valuable  variety  with  small  solid  heads, 
sweet  and  tender. 

Golden  Hearted. — Heads  resemble  Prize  Head. 

Early  Tennis  Ball. — Similar  to  Tennis  Ball  in  every  respect. 

Paragon. — Very  compact  head,  valuable  variety. 

Large  Drumhead, — Made  a large  growth,  with  very  loose 
heads. 

Deacon. — Small,  firm,  round  heads,  leaves  smooth. 

Simpsons’  Early  Curled. — Heads  round  and  solid,  color  light 
green. 

Simpson’s  Early  Black  Seeded. — Much  like  the  above,  but 
a few  days  earlier,  inclined  to  rot. 

Seeds  of  the  following  varieties  were  planted  April  14,  1891: 


NAME. 

i 

Source.  | 

Date  of  1 

Planting,  i 

i 

Date  of  1 

Germinating,  j 

Date  of  Edi- 
ble Maturity. 

Date  of 
Marketable 
Maturity. 

Deacon 

Bowen 

Apr.  23 

Apr.  23  1 
“ 23  ! 

June  21  ! 

ljune  27 
“ 8 

Earlj^  Paris 

‘ ‘ 

“ 23 

“ 23 

Early  Tennis  Ball 

Station 

“ 14 

“ 23  1 

“ 19 

“ 23 

Piarly  Curled  Silesia 

Golden  Hearted 

Bowen 

Station 

Apr.  14 

“ 14 

“ 28 

“ 20 

“ 2S 

Grant  White 

Bowen 

“ 23  ! 

“ 29 

“ 8 

Hanson 

“ 

“ 14 

“ 24  ' 

“ 30 

“ 8 

Barge  Drumhead 

Station 

“ 14 

“ 28 

July  2 
“ 10 

July  9 
“ 18 

Bong  Standing 

“ 14 

“ 29  , 

Paragon 

** 

“ H 

“ 23  ! 

“ 10 

“ 16 

Prize  Head 

Bowen 

“ 14 

“ 23 ; 

“ 14 

“ 19 

Philadelphia  Butter 

“ 14 

“ 28 1 

“ 13 

“ 17 

Simpson’s  Early  Curled 

u 

“ 16 

“ 23  ! 

“ 10 

“ 16 

Simpson’s  Black  Seeded 

“ 14 
" 15 

“ 28  j 

“ 6 

“ 16 

Golden  Ball 

N.B.G* 

“ 28  ! 

“ 6 

“ 12 

*Northrupt,  Breslau,  Goodwin  & Co. 


Radish 


Charteris Station  Apr.  15  ' Apr.  23  j June  2 June  8 . 12  ]. 

Improved  Charteris Bowen  j “ 15  ; “23  “ 6 “ ii  j 9 1% 

Olive  Rose ; Station  “ 13  “ 23  “ 8 “ 13  3^  2 

Mammoth  California  Bowen  “15  “23  “ ^ “ 1 

Long  Scarlet “ “15  “ 23  “ 3 “ 8 12  ' K ' 

Golden  Globe Station  “ 15  “ 28  “ 6 “ 10  6 2j4 

Chinese  Rose Bowen  , “15  “ 23  “ 9 ‘‘  15 

French  Breakfast “ ' “ 15  “ 23  “ 9 “ 16  3^  2 


REMARKS. 

Charteris. — Of  excellent  quality. 

Improved  Charteris. — Identical  with  the  above. 

Olive  Rose. — Good  for  table. 

Mammoth  California. -Made  strong  top  growth  but  no  bottom. 
Long  Scarlet. — Very  mild  and  of  good  quality. 

Golden  Globe. — Very  tender — very  much  like  a turnip. 
French  Breakfast. — Wrongly  named.  Resembles01iveRo.se. 

Of  the  above  list  of  radishes  the  Charteris  is  the  most  valu- 
able. Average  length  of  roots,  12  inches,  i}4.  inches  in  diame- 
ter, and  of  excellent  qualit3L  There  was  not  enough  difference 
between  Improved  Charteris  and  Charteris  to  distinguish  them. 


Cauliflower. 


American  Fhfert Brill 

Early  Snowball Bowen 

Early  White  French “ 

Extra  Early  Dwarf. “ 

Novelty  No.  9.... March 


Carter's  Extra  Early  Autumn  Giant..  Carter 


Mar  20 

Mar  24 

Juh'  19 

July  22 

4^2 

20 

“ 25 

19 

“ 22 

6 

“ 20 

“ 23 

“ 21 

'■  23: 

6^ 

“ 20 

“ 23 

“ 20 

“ 24 

.5 

“ 20 

“ 23 

“ 19 

“ 22 

6 

“ 23 

“ 29 

Oct.  13 

Oct.  18 

(i6) 

Remarks  on  Cauliflower. 

Early  Snowball. — Bowen.  The  heads  were  loose,  with  a yel- 
lowish color,  short  stem,  does  not  produce  many  leaves. 

Early  White  French. — Bow.  Heads  globular  and  quite 
compact,  with  large  leaves.  The  heads  are  perfectly  white. 
Good. 

Extra  Early  Dwarf. — Bow.  The  plants  did  not  resemble 
the  variety,  as  they  were  long-stemmed,  with  rather  loose 
heads,  quite  white. 

American  Erfert. — Brill.  Beautiful,  compact  heads,  quite 
white,  with  very  short  stems.  Verj^  good. 

Novelty  No.  9. — March.  This  variety  was  grown  from  seed 
received  from  H.  A.  March,  Fidalgo,  Washington.  The 
heads  were  very  compact  and  of  excellent  quality. 

Le  Norm  and. — Short-stem  variety  with  compact  heads. 

Carter’s  Extra  Early  Autumn  Giant. — Carter.  A valuable 
autumn  variety,  coming  into  use  after  all  others  are  out  of 
season.  Good. 
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Notes  on  Wheat. 


Of  the  varieties  of  wheat  te.sted  last  year,  and  reported  upon  in 
Bulletin  No.  8,  a number  of  the  most  promising  sorts  were  selected,  and 
grown  in  larger  area,  that  a test  of  the  yield  might  be  made.  The  plats, 
where  a test  of  the  yield  was  made,  were  not  less  than  one  twentieth  of  an 
acre  in  size,  and  the  most  of  them  contained  % of  an  acre.  In  some  in- 
stances, we  did  not  have  sufficient  seed  to  sow  the  full  acre. 

The  larger  plats  were  located  on  ground,  which  had  grown  a crop  of 
ensilage  corn.  The  corn  was  cut  for  the  silo  and  the  ground  plowed  and  har- 
rowed before  sowing  the  wheat.  No  manure  was  applied  to  these  plats.  On 
some  smaller  plats,  where  the  wheat  was  put  in  by  hand,  fine  manure  was 
harrowed  into  the  ground  before  sowing.  This  was  applied  mainly  for  its 
mechanical  effect  upon  the  .soil,  to  keep  it  from  baking  so  hard  in  the 
spring.  In  this  the  top  dressing  proved  an  advantage,  for  the  ground  did 
not  pack  down  as  firmly  as  it  had  done  the  year  before,  when  no  mulch 
was  used.  The  wheat,  in  the  larger  plats,  was  sown  with  the  Hoosier  force 
feed  drill,  at  the  rate  of  1 bushels  per  acre.  The  seed  was  treated  with  a 
vitriol  solution,  to  prevent  the  growth  of  smut,  which  does  so  much  damage 
if  no  fungicide  is  used.  In  one  instance  white  winter  wheat  was  sown 
without  treating  with  vitriol,  and  it  was  not  worth  harvesting,  while  seed 
from  the  same  lot  was  vitroled  and  no  smut  appeared.  While  some  of  the 
varieties  were  not  entirely  free  from  smut  yet,  for  the  most  part,  the  wheat 
which  was  vitrioled  escaped  the  ravages,  of  this  fungus. 

As  to  sowing  wheat  after  corn  there  is  much  discussion  just  at  present. 
It  has  been  grown  in  this  way,  on  the  College  farm,  for  the  past  two  years, 
giving  very  satisfactory  results  indeed.  Wheat  sown  in  a field  after  ensi- 
lage corn,  yielded  40  bushels  per  acre;  while  that  sown  in  the  same  field 
after  oats,  did  not  yield  over  25  bushels  per  acre. 

Whether  it  will  pay  to  grow  a crop  of  corn  or  some  other  hoed  crop,  on 
the  summer  fallow,  and  thus  get  some  returns  for  the  labor  expended  in 
cultivation,  is  an  important  question.  Wherever  it  has  been  tried  in 
this  valley,  so  far  as  I am  aware,  the  yield  has  increased  rather  than 
diminished,  under  such  treatment.  In  other  words,  there  has  been  an 
increase  in  the  yield  of  wheat  due  probably,  to  the  better  condition  of  the 
ground  after  the  thorough  cultivation,  which  it  received  from  tending  the 
corn.  The  matter  of  shading  the  ground  with  a crop,  rather  than  leaving  it 
exposed  to  the  direct  ra^’^s  of  the  sun,  during  the  hot  dry  months,  is 
another  reason  which  should  not  be  omitted.  The  only  question  is,  can 
the  corn  crop  be  profitably  handled  after  it  is  grown  ? This  belongs 
to  another  branch  of  farming;  but  we  believe  it  can  be  so  man- 
aged, by  means  of  the  silo,  and  it  will  be  the  work  of  a future 
Bulletin  to  show  this.  We  believe  the  bare  summer  fallow  should  be  a 
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thing  of  the  past,  in  the  Willamette  valley.  It  is  not  rest,  that  the  land 
needs,  but  a better  system  of  cultivation. 

Very  full  notes  were  taken  by  C.  D.  Thompson,  foreman  of  the  farm, 
during  the  season’s  growth,  and  upon  the  character  of  the  grain 
after  threshing.  These  have  been  condensed  under  each  variety,  and  are 
found  on  the  final  pages  of  the  Bulletin,  and  in  the  table. 

The  season  was  very  favorable  for  an  extreme  growth  of  straw,  and  in 
some  instances  the  yield  was  very  satisfactory.  Some  of  the  varieties 
would  have  done  better  in  yield  probably,  had  they  been  pastured  off  dur- 
ing the  winter  and  early  spring. 

Two  varieties  of  imported  wheat  were  sent  to  the  Station,  for  trial  last 
season.  They  were  called  the  Hybrid  Dattel,  and  Hybrid  Lamed,  both 
having  been  imported  from  France,  by  the  U.  S.  Department  of  Agricul- 
ture. The  Hybrid  Dattel  is  a very  promising  variet}%  both  in  yield  and  in 
quality.  It  is  a very  heavy,  white  wheat,  uniform  in  size,  and  the  kernel 
is  very  hard  and  flinty. 

The  Hybrid  Lamed,  is  an  Amber  wheat,  and  not  as  uniform  in  the  size  of 
the  kernel  or  in  the  quality  of  the  grain,  as  the  Dattel.  It  did  not  yield  as 
well  as  the  Dattel,  Larger  areas  of  these  varieties  will  be  sown,  that  a 
more  extended  trial  may  be  made,  before  recommending  them  to  the 
farmers  of  this  state.  One  of  the  varieties,  wall  probably  prove  a very  good 
one  for  this  climate  and  soil. 

The  quality  of  the  grain,  which  has  been  grown  from  imported  seed,  so 
far  as  the  appearance  indicates,  is  very  much  superior  to  the  original; 
showing  that  wheat  finds,  in  this  portion  of  the  state  at  least,  a very  con- 
genial soil  and  climate. 

The  Amber  wheats  are  generally  heavier  than  the  white  varieties,  as  seen 
in  the  table.  Were  it  not  for  the  fact  that  they  are  rated  two  or  three  cents 
per  bushel  less  in  the  market,  than  white  wheat,  they  would  be  grown  more 
extensively.  Some  of  the  Amber  varieties  are  very  fine  in  quality,  yield 
well,  and  w'ould  prove  more  hardy  than  some  of  the  white  varieties;  yet  the 
farmer  is  loth  to  grow  them,  because  of  the  reduced  price.  Upon  inquiry 
of  some  of  the  leading  millers,  I find  that  it  is  desirable  to  mix,  a 
portion  of  red  wheat,  with  the  valley  white  wheat,  to  make  the  best 
quality  of  flour.  Why  not  encourage  the  farmers,  by  paying  the  full 
market  price,  to  grow  this  more  hardy  wheat,  and  thus  meet  the  require- 
ments for  the  manufacture  of  first  quality  flour. 

In  receiving  a large  number  of  inquiries  for  wheat  to  sow  on  trial,  only  a 
few  have  desired  amber  wheat.  If  it  is  speculation  on  the  part  of  buyers, 
to  keep  the  price  of  red  wheat  down,  it  is  time  the  farmers  were  awake 
to  the  matter;  and  on  the  other  hand,  if  the  amber  wheat  is  not  really  de- 
sired, and  does  not  make  as  good  flour,  let  us  know  that  fact. 

No.  lo.  Beryl,  Chili,  Beal,  and  Northcolis  White,  are  the  best  varieties  of 
white  wheat,  which  have  been  grown  on  the  experimental  grounds  for  two 
succeeding  years.  Over  a hundred  samples  of  these  varieties,  have  been 
sent  to  farmers  in  the  state  for  trial. 

Goose  wheat  is  a large,  coarse  variety,  valued  in  some  localities  for  feed- 
ing purposes.  It  gives  a larger  yield  than  the  common  wheat  and  makes  a 
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good  grain  to  grind  for  stock.  It  is  also  ground  into  meal,  which  is  valued 
by  some  in  making  mush  for  the  table.  A head  of  this  wheat  is  shown  in 
the  cut  No.  3. 

Seven  headed  wheat  is  a variety  of  wheat,  deriving  its  name 
from  the  peculiar  branching  nature  of  the  head.  It  is  not  valued  for  mill- 
ing purposes;  but  is  grown  in  large  quantities  in  some  localities  for  stock 
feed.  A head  is  shown  in  cut  No.  4. 

Centennial  and  Trap  are,  so  far  as  we  can  discover,  one  and  the 
same  variety  known  under  different  names.  Heads  of  these  varieties 
numbered  5 and  6 appear  in  the  cuts. 

No.  10,  Beryl,  Chili,  Beal  and  Northcolis  White  also  appear  in  the  cuts 
numbered  7,  8,  9,  10,  ii,  in  the  order  named. 

After  two  years  trial,  the  following  conclusions  present  themselves,  as 
reasonably  well  established. 

1.  — That  the  varieties  of  wheat  imported  from  foreign  countries,  and 

from  the  Eastern  states,  have  improved  in  this  soil  and  climate. 

2.  — That  of  the  64  varieties  tested,  only  five  or  six,  are  superior  to  the 

varieties  already  grown  in  the  state. 

3.  — That  wheat  does  well  when  grown  after  corn,  which  has  been 

thoroughly  cultivated. 

4.  — That  the  Amber  wheats  are  generally  heavier  than  the  white  wheats, 

and  do  well  in  this  soil  and  climate. 


Description  of  Varieties. 

Velvet  Chaff.  Heads  loose,  uneven,  drooping,  chaff  red,  bearded;  straw 
erect,  46  inches  high;  grain  dark  amber,  good  size,  plump  and  flinty,  shat- 
ters easily. 

Red  Fultz.  Heads  rather  loose,  uneven,  well  filled,  drooping,  chaff  red, 
has  short  awns;  straw  blue,  stands  erect,  52  inches  high;  grain  medium 
size,  not  all  plump,  dark  amber  color. 

Nigger.  Heads  loose  and  very  uneven,  chaff  white,  bearded;  straw  blue, 
does  not  stand  up  well,  54  inches  high;  grain  long,  uneven,  slightly  shriv- 
eled, shatters  easily,  amber  color. 

High  Grade.  Heads  uneven  length  and  rather  loose,  bending  over  some, 
chaff  white,  stem  blue;  straw  fallen,  52  inches  in  length;  grain  medium 
long,  pointed,  quite  plump,  very  light  amber. 

Hindostan.  Heads  loose;  medium  length,  chaff  red,  bearded:  straw 
blue,  stands  erect,  52  inches  high;  grain  easily  shattered,  long,  uneven 
berry,  amber  color. 

Mealy.  Heads  medium  length,  rather  uneven;  compact  and  well  filled, 
chaff  white,  awnless;  straw  white,  very  soft  and  erect,  51  inches  high; 
grain  badly  smutted,  small  berry,  plump,  amber  color. 

Fu  I caster.  Heads  rather  short,  loose  and  uneven,  chaff  white,  bearded, 
does  not  cover  the  grain,  stem  blue,  straw  weak  and  fallen,  50  inches  in 
length;  grain  good  size,  uniform,  amber  color. 

Ontario  Wonder.  Heads  good  length,  loose,  uniform  in  size,  and  well 
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filled;  chaff  redish;  straw  white,  brittle,  crinkled,  50  inches  high;  grain 
vshort,  plump  and  uniform,  light  amber  color. 

Martin’s  Amber.  Heads  medium  length,  rather  loose,  uneven,  but  well 
filled;  chaff  white,  awnless;  straw  white,  soft  and  erect,  46  inches  high; 
grain  medium  size,  plump  and  white. 

Raub’s  Black  Prolific.  Heads  medium  length,  compact,  rather  uneven, 
chaff  red,  bearded;  stem  blue,  straw  erect,  53  inches  high;  grain  amber 
color,  uniform  and  plump. 

Golden  Cross.  Heads  from  one  to  four  inches  long,  compact,  chaff  red, 
bearded;  stem  blue,  straw  erect,  53  inches  high,  grain  amber  color,  plump 
and  uniform. 

Flourspar.  Heads  good  length,  loose,  chaff  white;  straw  white,  fine, 
stiff,  48  inches  high;  grain  rather  small,  uneven,  mixed  in  color  and 
quite  smutty. 

French  Imperial.  Heads  very  long  and  loose,  chaff  white;  straw  white 
and  soft,  badly  fallen,  51  inches  in  length;  grain  very  dark  amber,  uneven 
in  size  and  smutty. 

German  Emperor.  Heads  very  uneven  and  loose,  chaff  red,  short 
awns;  stems  blue,  straw  stiff,  43  inches  high;  grain  amber,  uniform  and 
plump. 

Sardonyx.  Heads  good  length,  quite  uniform;  very  loose,  chaff  white; 
straw  white,  soft,  erect,  52  inches  high;  grain  light  amber,  large  and  plump. 

Chrysolite.  Heads  uniform  and  compact,  chaff  white;  straw  white,  soft 
and  fallen,  41  incees  in  length;  grain  white,  uneven  in  size,  plump,  and  a 
little  smutty. 

Northcolis  Amber.  Heads  good  length  and  compact,  quite  uniform  in 
size,  chaff  white;  straw  white,  coarse,  and  fallen;  grain  amber  color,  good 
size,  uniform  and  plump. 

Sard  ins.  Heads  medium  length,  uniform,  loose,  chaff  white;  straw 
white,  rather  fine,  soft  and  fallen  some,  51  to  62  inches  high;  grain  badly 
smutted,  good  size,  uniform,  dark  rusty  amber,  easily  shattered. 

Red  Club.  Heads  very  short  and  compact,  chaff  red;  straw  stiff,  46 
inches  high;  grain  short,  plump,  very  badly  smutted. 

Jasper.  Heads  long,  slim  and  loose,  chaff  amber,  bearded;  straw  coarse, 
soft,  badly  fallen,  60  inches  long;  grain  amber  color,  good  size,  plump  and 
uniform. 

Northcolis  White.  Heads  good  length,  uniform,  compact,  chaff  red; 
straw  white,  medium  size,  erect,  56  inches  high;  grain  white,  large, 
uniform,  plump  berry.  One  of  the  best. 

Emerald.  Heads  long,  loose  and  drooping,  chaff  dark  amber;  straw 
white,  medium  size,  fallen  some,  55  inches  long;  grain  shatters,  light  amber 
color,  long  uneven  berry. 

Willits.  Hybrid  between  wheat  and  rye.  Heads  long  and  compact.  In 
many  instances  there  are  five  grains  in  the  rank.  Chaff  white;  straw  bluish 
tinge,  coarse  and  stiff,  55  inches  high;  grain  amber  color,  shatters  easily, 
uneven  in  size. 

Johnson.  Heads  medium  length,  quite  compact  and  uniform,  chaff 
white,  bearded,  some  of  the  awns  fall  off  when  ripe;  straw  bluish  tinge. 
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coarse  and  stiff,  55  inches  high;  grain  large,  white  with  some  grains  light 
amber,  uniform  in  size. 

No.  10.  Heads  long,  large,  compact,  heavy,  chaff  white;  straw  white, 
medium  coarse,  fallen  on  account  of  storm  and  its  extreme  growth,  it  being 
68  inches  high;  grain  good  size,  white,  plump  and  uniform.  One  of  the 
best  varieties. 

Clawson.  Heads  long,  loose,  chaff  red;  straw  white,  soft  and  weak, 
badly  fallen,  60  inches  high;  grain  good  size,  long,  plump,  white,  shatters 
easily, 

Assimboia  Fife.  Heads  small  and  uneven,  chaff  white;  straw  white, 
fine  and  fallen,  52  inches  long;  grain  light  amber  color,  small,  plump,  and 
smutted  some. 

Chili.  Heads  good  length,  quite  uniform,  rather  coarse,  chaff  white; 
straw  white,  coarse,  stiff,  stands  erect  60  inches  high,  grain  white,  large 
berry,  uniform  and  plump.  One  of  the  best. 

Wheat  from  Warren  Co.,  Pa.  Heads  good  length,  rather  even,  chaff 
white;  straw  bluish,  48  inches  high,  stiff  and  coarse;  grain  white. 

Granite.  Heads  very  uneven,  compact,  chaff  red;  straw  yellowish,  fine, 
soft,  quite  stiff,  50  inches  high;  grain  uneven  size,  plump,  white  with  few 
amber-colored  grains. 

Basalt.  Heads  quite  uneven,  compact,  chaff  red;  straw  white,  fine, 
erect,  56  inches  high;  grain  small,  rather  long,  dark  amber  color. 

Missoyen.  Heads  medium  length,  flat,  very  compact,  chaff  amber,  very 
heavily  bearded,  some  of  awns  are  5 inches  long,  a portion  of  awns  drop  off 
when  grain  is  ripe;  straw  white,  coarse,  solid  almost  to  bottom  of  stalk, 
straw  badly  fallen,  60  inches  long;  grain  white,  very  large  berry  and  very 
hard  or  flinty. 

Trap.  Heads  very  long  and  flat,  compact,  chaff  white,  heavily  awned 
but  awns  drop  when  grain  is  ripe;  straw  white,  coarse,  stiff,  70  inches  high; 
grain  white,  very  large,  long  berry,  and  not  very  hard. 

Foisy.  Heads  good  length,  quite  uniform,  compact,  chaff  amber;  straw 
white,  medium  size,  soft,  60  inches  high. 

Beryl.  Heads  good  length,  compact  and  quite  uniform,  chaff  white; 
straw  coarse,  soft,  fallen  some,  54  inches  long;  grain  white,  short,  plump 
berry,  little  uneven  and  some  smutty. 

Amethyst.  Heads  small,  and  short,  chaff  white;  straw  yellowish, 
fine,  soft,  erect,  48  inches  high;  grain  small  and  uneven,  mixed  in  color — 
amber  and  white. 

Platinum.  Heads  small,  medium  length  and  loose,  chaff  white;  straw 
white,  fine,  soft,  erect,  50  inches  high;  grain  small,  uniform,  plump,  white. 

Dominion.  Heads  usiially  long,  medium  size  and  loose,  chaff  amber; 
straw  white,  fine,  soft  and  weak,  54  inches  high;  grain  dark  amber,  small 
and  pl,unip. 

Porcelain.  Heads  good  length,  medium  size  and  rather  loose,  chaff 
white;  straw  white,  coarse,  soft,  55  inches  high;  grain  rather  small  and 
mixed  amber  and  white. 

Dallis.  Heads  medium  length,  campact,  chaff  amber;  straw  rather  coarse, 
soft,  erect,  52  inches  high;  grain  medium  size,  uneven,  mixed  amber  and 
white. 

Russian.  Heads  very  uneven  in  lengtli,  small  and  loose,  chaff  red; 
straw  rather  fine,  erect,  55  inches  high;  grain  uneven,  plump,  amber  color. 

Silica.  Heads  unusually  good  length,  loo.se,  chaff  white  ; straw  white, 
fine,  erect,  56  inches  high. 

Atlanti.  Same  as  Messoyen. 

Wonder  of  the  World.  Heads  medium  length,  flat,  compact,  very 
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heavily  bearded;  straw  white,  good  size,  weak,  fallen  very  badly,  63  inches 
long;  grain  very  uneven,  long,  flinty  berry.  This  variety  does  not 
stool  well. 

Goose  Wheat.  Heads  large,  long  and  loose,  bearded,  awns  fall  off  when 
grain  ripens;  straw  white,  medium  size,  bending  with  the  heavy  heads. 
Straw  58  inches  high;  grain  white,  very  long,  some  of  the  kernels  being  ^ 
inch  in  length.  Does  not  stool  very  much. 

Seven- Headed  Wheat.  Heads  large,  club-like,  made  up  of  several 
branches  or  spikelets;  straw  very  coarse  and  stiff,  bending  some  with  the 
very  heavy  heads;  grain  short,  plump,  uniform,  white. 

Ruby.  Heads  usually  very  long,  pointed  and  loose,  chaff  white;  straw 
medium  size,  stiff,  erect,  60  inches  high;  grain  short,  very  plump,  amber 
color,  shatters  easily. 

Centennial.  Same  as  Trap. 

Hornblende.  Heads  small,  medium  length,  pointed,  loose;  straw  fine, 
soft,  weak,  64  inches  long;  grain  small,  uneven,  white  and  flinty. 

Hybrid  Dattel  Imported.  Heads  medium  length,  rather  compact,  chaff 
brownish;  straw  yellowish,  medium  size,  soft,  erect,  53  inches  high;  grain 
white,  good  size,  short,  plump  and  uniform.  This  will  prove  a good  variety 
we  think. 

Hybrid  Lamed.  Straw  and  chaff  resemble  the  last  variety;  heads  a little 
longer  and  more  compact;  grain  amber  color  and  about  the  same  shape  as 
the  other. 

White  Russian.  Heads  uneven  length,  rather  compact,  chaff  red;  .straw 
white,  soft  and  weak;  grain  amber  color.  Not  a de.sirable  variety. 

Saskatchewan.  Heads  small,  long  and  pointed,  chaff  red;  straw  very 
white,  fine  and  soft,  55  inches  high;  grain  short,  small,  even  size,  plump, 
light  amber  color 

Gneiss.  Heads  small  and  short,  chaff  white;  straw  white,  fine,  soft, 
fallen  very  badly,  46  inches  in  length;  grain  medium  size,  white  and  plump. 

Chalcedony.  Heads  small  and  short,  chaff  white;  straw  white,  soft, 
badly  fallen,  50  inches  in  length;  grain  medium  .size,  white  and  plump. 

Andriala.  Heads  medium  length,  rather  compact,  chaff  amber,  bearded; 
straw  fine,  soft,  fallen  some,  46  inches  long;  grain  exposed  in  the  head, 
short,  uneven  berry  and  plump. 

Sapphire.  Heads  medium  length,  loo.se  and  uneven,  chaff  red;  straw 
white  and  rather  coarse,  53  inches  high;  grain  shatters,  berry  long,  white, 
and  not  very  uniform  in  size. 

Meekins.  Heads  good  length  but  loose,  chaff  white;  straw  Mdiite,  58 
inches  high;  grain  exposed  in  head  and  .shatters  very  easily,  dark  amber 
color  and  uneven. 

SPRING  VARIETIES. 

Canada.  Heads  rather  short,  medium  compact,  chaff  white;  straw  yel- 
lowish, medium  fine,  soft,  35  inches  high;  grain  white  and  amber  mixed, 
very  uneven,  plump. 

Bli  de  Bordeaux.  Imported.  Heads  medivim  length,  good  size,  com- 
pact, chaff  amber;  grain  uneven  .size  and  shrunken,  amber  color  with  few 
light-colored  grains.  Thirty-eight  inches  high. 

Defiance.  Heads  medium  length,  some  very  long  and  loose,  chaff 
white;  straw  white,  34  inches  high;  grain  uneven  size,  plump,  white. 

New  York  Spring.  Heads  very  long  and  loose,  chaff  white;  .straw  }'el- 
lowi.sh,  36  inches  high,  amber  grain. 

Some  very  large  grain  was  received  from  Baker  City,  Oregon,  which 
proved  to  1:)e  Goose  Wheat. 
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Table  Showing  Yield,  Weight  Per  Bushel,  &c. 


NAME  OF  variety. 


• • ^ 

*0  pH 


REMARKS. 


AVhite  Rn.ssian 

Saskatchewan 

German  Emperoj' 

Mealy 

Maitin’s  Amber 

Raub’s  Black  Prolific. 

Enlca.ster 

Hj-brid  Dattel 

French  Imperial 

Golden  Cross 

Mig-h  Grade 

Red  Fnltz 

Hindostan  

Nipger 

Ruby 

Hybrid  Lamed 

Velvet  Chad 

Ontario  Wonder 

Chili  

Atlanti 

Sardonyx  

Centennial  

Flonrspar 

Clawson  

No.  10 

Andriala 

Dominion  

Chrysolite 

Gnei.ss  

Chalcedom"  

T asper 

Willits  

Northccilis  Amber  

Seven-Headed  

Sapphire  

Gypsum 

Northcolis  

Red  Club 

Trap  

Beryl 

Platinum 

Assimboia  Fife  

Basalt 

Amethy.st 

Porcelain  

Sardins  

Johnson 

Granite 

Hornblende 

Wonder  of  the  World., 

Beal 

Foisj' 

Groose 

Meekin’s 

Silica 

Dallis 

Misso5^en 

Bli  de  Bordeaux 

New  York  Spring 

Toronto  Canada 

I^efiance 

Emerald 

I^ost  Nation 

Russian 


Dec. 

Nov. 


Dec. 

Nov. 


Dec. 

Nov 


21 
28 
19  ; 
22  i 
T9  I 
22  I 

18  i 

19 
12  ' 
13 
12 
10 
lO 

12  I 

15 

12 

19 

12 

lO 


Apr. 

May 

Apr. 

Nov. 


J uly  22 


15 
30  iAu 

13 

2 

30 

12 

'28  jjuly 
12  “ 


28% 

' 29M 

26.2 

33% 

29.4 
' 22.4 

23% 

27% 

14 

52.4 
30 
30% 
22% 
22% 

.46% 

29% 

26% 

I 25.86 
44.8 

38 
37 
, 40 

‘ 41% 
58 

61% 

63% 

64% 

63 
63K 
64% 
66 
62K 
60^ 

64 
62% 

64 
f^5 

65 
63% 
61% 

66 
63K 
64% 
64%  , 

59% 

63% 

63K 

63% 

1 

i 

; 

! 



}4  acre  plat. 


1-13 

/s 

H 

1-16 

[-20 


t-20 

Small  plat. 

1-20  acre  plat. 


Plats  too  small  to 
warrant  an  es- 
timate of  the 
vield. 


Spring  Wheat. 


Winter  Wheat. 


Otegon  flgricalta 

j^^eifiment  ^ptatien. 
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Plate  I. 


Sugar  Beet  Experiments  of  1891 


It  has  been  known  for  a long  time  that  beets  contained  sugar,  but  the  fact 
that  beets  could  successfully  compete  with  the  cane  for  sugar  production  is 
of  comparatively  recent  origin.  At  first  only  about  three  per  cent,  of  crys- 
tallized sugar  could  be  obtained  from  the  beet,  although  it  contains  from 
six  per  cent,  to  seven  per  cent. 

The  demands  of  the  Napoleonic  wars  on  the  one  hand  and  human  needs 
on  the  other  concentrated  attention  upon  the  beet  as  a sugar  producer  till 
by  selection,  cultivation,  and  improved  methods  of  work  in  extracting  and 
purifying  sugar,  more  than  one-half  the  sugar  used  is  manufactured  from 
beets.  The  per  cent,  of  sugar,  in  the  mean  time,  has  been  increased  to  an 
average  of  about  12  per  cent.,  and  in  some  cases  the  saccharine  content 
even  extends  to  25  per  cent. 

The  beet  is  a hardy  biennial  plant  indigenous  to  Southern  Europe,  and 
more  recently  introduced  into  Canada  and  the  United  States.  Internally 
the  beet  root  is  built  up  of  a large  number  of  concentric  rings  formed 
of  a much  larger  number  of  small  cells,  each  of  which  is  filled  with 
a watery  solution  of  many  bodies  other  than  sugar.  These  contain  a num- 
ber of  crystalloid  salts,  as  the  phosphates,  malates,  oxalates,  and  ot  calcium, 
but  the  salts  of  potash  being  by  far  the  most  prominent.  The  juice  also 
contains  a number  of  colloid  substances,  as  the  albuminous  and  pectinous 
compounds.  The  sugar  present  in  fairly  ripe  beets  is  crystallizable  and 
identical  with  cane  sugar.  Plate  I,  frontispiece,  shows  a cross-section 
of  the  beet  which  shows  the  general  structure  aud  arrangement  of  cells. 

In  order  that  farmers  in  this  State  may  have  a better  idea  concerning 
the  sugar  production  of  the  world  the  following  table  is  inserted. 


Sugar  Supply  of  the  World. 


SOURCE. 

Kind. 

Tons  1890-91! 

i 

Tons  1891-92 

Germany 

E33E965 

1,280,000 

Austria 

...  Beet. 

778,873 

850,000 

France' 

...  Beet. 

694,537 

750,000 

Russia, 

524,000 

530,000 

Belgium 

1 200,000 

295,000 

Holland 

United  States 

...  Beet. 7 

1 61,307 

50,000 

13,100 

61,900 

Other  Countries 

80,000 

Miscellaneous 

...  Cane.* 

2,525,649 

2,630,000 

Total 

: 6,196,331  , 

6,360,000 

'^Louisiana  Planter,  Nov.  14, 

rSgi.  The  Sugar  Beet,  for  November. 
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Sugar  Beets  in  the  United  States. 


To-day  beet  sugar  factories  are  in  successful  operation  in  California,  Ne- 
braska and  Utah,  and  it  is  safe  to  say  that  in  a short  time  it  will  be  suffi- 
ciently demonstrated  that  other  localities  can  profitably  engage  in  the 
industry.  Already  work  is  under  way  for  the  construction  of  factories  in 
other  places. 

At  first  many  mistakes  were  made  in  the  industry,  and  failure  was  the 
result  of  poor  business  management  and  unsuitable  locations. 

Although  there  is  quite  a wide  belt  extending  across  the  United  States — 
a belt  extending  loo  miles  on  each  side  of  the  isotherm  of  70°  Fah,,  within 
which  limit  are  found  the  most  favorable  conditions  for  beet  culture,*  so  far 
as  temperature  is  concerned — yet  much  of  this  region  is,  for  various  reasons, 
unsuitable  for  cultivation  which  renders  the  actual  area  very  limited. 

We  can  hardly  understand  why  the  foreign  countries  have  been  allowed 
to  outstrip  us  to  so  great  an  extent,  we  continuing  to  import  and  consume, 
while  there  are  portions  of  the  United  States  equally,  if  not  better,  adapted 
to  sugar  production  than  France,  Germany,  or  Austria,  and  while  the  mar- 
ket is  sure  yet  the  United  States  does  not  produce  one-tenth  of  the  sugar 
she  uses.  It  is  hoped  that  the  experiments  in  progress  in  Oregon  may 
verify  the  belief  that  the  industry  can  be  conducted  profitably  here. 

In  order  to  obtain  more  definite  data  concerning  the  subject,  the  experi- 
ments begun  in  1888  were  extended,  information  being  sought  concerning 
the  following  points: — Kind  of  soil;  pre\dous  crop;  time  of  planting;  first 
appearance  of  plants;  number  of  times  hoed  and  cultivated;  troublesome 
insects;  diseases;  fertilizer  pre\dously  used;  weight  of  beets  on  plat;  weight 
of  beets  calculated  for  one  acre.  To  secure  this  data  the  following  letter 
was  sent  out  from  the  Station  by  Prof  P.  H.  Irish,  then  in  charge  of  this 
department : 

Corvallis,  Oregon,  F'cbruary  14,  1891. 

Dear  Sir: — I write  to  ask  whether  you  are  enough  interested  in  the  sugar-beet  prob- 
lem to  be  willing  to  raise  a measured  plot  of  the  beets  under  the  direction  of  the  Oregon 
Experiment  Station,  to  wei^h  out  the  beets  at  the  end  of  the  season,  and  furnish  samples 
of  the  same  to  us  for  analysis. 

The  plot  would  be  one  by  two  rods.  The  seed  would  be  furnished  by  the  Station, 
and  full  directions  given  for  cultivation.  The  results  obtained  last  year  were  encouraging. 
Hence  it  is  the  intention  to  obtain  fuller  statistics  this  year,  not  only  as  to  the  sugar  con- 
tent of  the  roots,  but  also  as  to  \deld  per  acre,  i.  e.,  to  obtain  such  statistics  as  are  neces- 
sary before  capital  can  be  interested  in  the  manufacture  of  beet  sugar  in  this  State.  If 
you  are  willing  to  aid  us  to  the  extent  of  growing  one-eightieth  of  an  acre  of  beets,  follow- 
ing the  directions  which  will  be  given , and  measuring  or  weighing  carefully  the  beets 
raised  on  the  plot,  please  let  me  hear  from  you  at  your  earliest  convenience,  that  I may 
send  directions  as  to  preparation  of  land.  I am  yours,  respectfullv, 

P.  H.  IRISH,  Chemist  Or.  Agr.  Expt.  Station. 

Ill  addition  to  the  above  letter,  which  was  sent  out  to  those  who  had 
co-operated  with  the  Station  the  pre\dous  year  and  some  others,  a notice 
was  inserted  in  the  Oregonian  to  the  effect  that  the  Station  would  distribute 
seed  to  a limited  number  of  fanners  on  condition  that  said  fanners  signify 
their  willingness  to  comply  with  directions  as  set  forth  in  the  above  letter. 
As  a result  of  this  letter  and  notice  about  forty  farmers  were  supplied  with 
a small  amount  of  seed. 

Because  of  adverse  circumstances  from  one  cause  and  another  quite  a 
*r>ulletiii  No.  30,  U.  S.  Department  of  Agriculture. 
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number  failed  to  continue  the  experiment  to  the  end.  In  a large  number 
of  cases  the  report  blank  was  onl}^  partially  filled  out,  and  some  of  the 
more  important  data  was  omitted,  as  the  yield,  etc.,  yet  data  enough  has 
been  collected  to  confirm  the  belief  that  Oregon  can  raise  beets  rich  enough 
in  sugar  contents  and  with  at  least  a fair  yield. 

SEED. 

In  addition  to  the  seed  sent  out  by  the  Station,  the  State  Board  of  Com- 
merce distributed  some  seed  throughout  the  State,  and  a number  of  beets 
from  parties  who  received  .seed  from  that  source  were  sent  to  the  Station 
for  analysis. 

The  seed  used  for  the  experiment  was  obtained  from  the  Depariment  of 
Agriculture  at  Washington,  and  of  E.  II.  Dyer,  Alvarado,  Cal.,  all  of 
it  being  imported  seed  and  the  best  that  could  be  obtained.  From  the 
former  place  two  varieties  were  obtained,  the  Klein  Waiizlebener  and  the 
Vilmorin  Improved;  from  the  latter  the  Dippe  Klein  Wanzlebener.  In  addi- 
tion to  these,  a small  quantity  of  Lane’s  Imperial  sugar  beet  .seed  from 
Thorburn,  of  New  York,  was  planted  at  the  College.  The  varieties  sent 
out  by  the  State  Board  of  Commerce  were  the  .same  as  those  mentioned 
above. 

CULTIVATION. 

The  farmers  of  the  State  being  practically  unacquainted  with  the  methods 
of  sugar  beet  growing,  as  well  as  to  have  a more  uniform  liiethod  of  culti- 
vation, the  following  directions  were  sent  out  with  each  package  of  seed. 
The.se  directions  were  taken  from  the  best  German  authorities  combined 
with  what  experience  had  shown  in  California,  but  whether  or  not  they  are 
in  all  respects  suitable  for  our  vState  remains  to  be  proven. 

Method  of  Growing  Sugar  Beets  to  be  Followed  by  those  Tak- 
in.g  Part  in  the  Co-operative  Experiments  with 
Sugar  Beets  in  Oregon. 

Soil,. — This  should,  where  po.ssible,  be  a light  loam,  preferabl)’^  contain- 
ing some  lime.  The  land  should  be  well  drained.  The  beet  gets  the  greater 
part  of  its  food  from  the  ground  at  a depth  of  8 to  12  inches.  Hence  free- 
dom from  excess  of  water  is  necessary. 

Prkparation  of  Land. — The  land  selected  should  have  been  plowed 
the  fall  before  planting  of  seed.  As  soon  as  it  can  be  properly  worked  in 
the  .spring  the  land  should  be  plowed  again,  this  time  to  a depth  of  12 
inches.  Allow  to  lie  until  about  one  week  before  the  time  for  seeding. 
Then  plow  once  more  to  a depth  of  4 to  5 inches,  and  work  the  soil  up  into 
a fine  and  light  condition  (i.  e.,  do  not  pack  it  down  with  a drag).  After 
allowing  land  to  lie  5 to  7 days  plant  the  seed.  The  object  of  allowing  the 
land  to  lie  is  that  suffcient  moisture  nia}’^  be  drawn  from  below  for  the  ger- 
mination of  the  plant,  and  that  the  land  may  be  warmed  by  the  sun,  after 
pulverization.  No  manure  should  be  applied  unless  in  the  shape  of  well- 
rotted  compo.st  put  on  in  the  fall.  The  land  on  which  the  beets  are  to  be 
grown  should  be  measured  approximately,  and  enough  ground  planted  so 
that  it  will  be  possible  to  take  the  eightieth  of  an  acre  from  the  plot  with- 
out including  any  outside  rows.  In  ordinary  soil  the  rows  should  be  eighteen 
inches  apart.  In  very  rich  less;  and  in  poor  soil  more  than  that  distance 
apart:  The  conditions  should  be  such  that  the  beets  can  not  attain  a great- 

er weight  than  two  pounds  each.  The  seed  should  be  planted  one-half  to 
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three-quarters  of  an  inch  deep,  and  about  20  pounds  of  seed  used  to  the 
acre.  Plant,  where  possible,  in  April. 

CuivTiVATiON. — This  must  be  thorough,  and  should  begin  as  soon  as  the 
plants  show  in  the  row.  When  the  beets  have  put  out  four  leaves  thin  them 
out  so  as  to  leave  the  plants  standing  about  4 to  6 inches  (not  farther)  apart 
in  the  row.  The  weeds  should  be  kept  down  and  the  ground  well  stirred. 
It  should  be  remembered  that  a beet  which  grows  up  out  of  the  ground  is 
worthless  for  sugar,  also  that  the  beets  must  not  attain  to  a weight  greater 
than  two  pounds  apiece,  and  must  be  smooth  and  tapering  in  .shape. 


Climate  and  Soil. 

In  the  matter  of  climate  and  soil  our  State  compares  favorably  with  for- 
eign centres  of  beet  culture.  The  sugar  beet  does  not  differ  from  other 
plants  in  requiring  certain  conditions  of  climate  to  yield  favorable  results. 
In  foreign  countries  where  beets  are  being  raised  this  subject  has  been 
pretty  satisfactoril}"  settled,  but  in  some  parts  of  the  United  States  the  con- 
ditions under  which  beets  are  grown  successfully,  so  far  as  rainfall  is  con- 
cerned, at  least,  differ  very  materially. 

The  subject  of  temperature  with  reference  to  the  sugar  beet  has  been  very 
carefully  studied  by  Dr.  Me  Murtrie,  who  has  constructed  his  mean  isotherm 
for  beet  culture  at  7o°F.  for  June,  July  and  August.  Taking  this  as  a basis 
Mr.  H.  W.  Wiley  in  his  report  on  beet  culture  gives  a map  of  United  States 
showing  TOO  miles  on  each  side  of  this  isotherm,  within  which  area  favor- 
able results  may  be  looked  for.  The  inserted  map  shows  this  area  as 
given  for  Oregon,  and  on  the  same  map  are  given  the  localities  in  which 
beets  having  over  12  per  cent.  sugar  have  been  raised.  A 

large  portion  of  this  area  given  as  favorable  to  beet  culture  lies  in  the 
eastern  and  southeastern  part  of  the  State,  and  because  of  the  peculiar 
climatic  conditions  there  exi.sting,  it  will  be  essential  to  study  the  subject 
of  irrigation  before  definite  results  can  be  had  for  that  portion  of  the  State. 
It  is  not  by  any  means  certain  that  good  sugar  beets  cannot  be  raised  in 
other  portions  of  the  State  than  the  area  given  on  the  map,  and  concerning 
this.  Bulletin  number  27,  of  the  Department  of  Agnculture,  says:  “There  are 
many  localities  lying  outside  the  indicated  belt  both  north  and  south, 
where  doubtless  the  sugar  beet  will  be  found  to  thrive.  The  map  therefore, 
must  be  taken  to  indicate  only  in  a general  way  those  localities  at  or  near 
which  we  should  expect  success  to  attend  the  growth  of  sugar  beets  in  the 
nio.st  favorable  conditions  other  than  temperature  alone.’’ 

This  has  already  proven  true  in  some  instances,  and  for  this  coast  it  is 
notably  true  in  California.  It  is  more  than  likely  that  it  will  also  prove  to 
be  the  case  that  good  sugar  beets  can  be  raised  outside  the  limits  given  for 
Oregon;  at  least  the  evidence  in  hand  goes  to  show  this.  Indeed,  the  best 
showing  has  been  made  by  Southern  Oregon,  where  analyses  of  10  lots 
.show  an  average  of  13.95  percent,  .sugar  in  the  juice,  while  in  the  Willam- 
ette valley  the  av’^erage  of  69  separate  analyses  gave  an  average  of  13.38  per- 
cent. .sugar  and  an  average  beet  of  a little  over  1 H>s.  weight. 
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In  ”'eneral  tlio  temperature  of  Orej^oii  seems  well  suited  to  the  culture  of 
the  beet  as  will  be  seen  by  a study  of  the  temperature  charts  ^pven  on  the 
tenth  pa>re.  No  chart  is  given  for  Southern  Oregon  as  on  comparing 
temperature  it  was  found  to  correspond  so  nearly  to  the  curve  for  th.e 
Willamette  valley  that  it  seemed  unnecessary  to  take  up  the  space. 

The  season  for  the  growth  of  beets  may  be  divided  into  three  periods — 
that  of  germinating;  that  of  plant  formation;  and  that  of  sugar-storing. 
Below  will  be  found  a comparative  table  showing  the  temperature  averages 
for  Germany  and  certain  parts  of  Oregon  during  these  periods. 

Temperature  Chart  for  Periods  of  Growth. 


Periods  of  Growth. 

Av.  Temp. 
F'oreign. 

x\v.  Temp.  Av.  Temp. 
East.  Oreg’n  Wiliam.  Val. 

hx.  Temp. 
Southern  Oj 

First  

49.1 

.36.0 

52.5 

53-1 

.Second 

63.3 

65.0 

64.4 

64-5 

Third  

56.3 

64.4 

63-3 

54- B 

Wdien  we  compare  these  data  it  would  seem  that  Oregon  is  at  least  fairly 
situated  so  far  as  the  temperature  is  concerned. 

It  is  in  the  rainfall  in  the  State  that  we  find  the  greatest  seeming  devia- 
tion from  the  portions  of  the  world  which  are  taken  as  typical  beet-pro- 
ducing regions.  This  seeming  difference  should  siot  be  considered  as  a too 
serious  drawback,  nor  would  it  appear  so  to  those  acquainted  with  all  the 
conditions  here.  The  average  amount  of  rainfall  does  not  differ  much  from 
that  of  the  beet-growing  regions  of  other  countries,  yet  it  is  not  as  evenly  dis- 
tributed. It  must  be  borne  in  mind,  however,  that  the  soils  of  Oregon  are 
much  different  with  respect  to  their  retentivene.ss  of  moisiure,  and  that  for 
all  our  crops  the  necessary  moisture  nearly  all  falls  during  th.e  “wet  .sea,son,“ 
and  for  this  reason  we  do  not  usually  consider  the  Jiionthly  rainfall  as  bear- 
ing so  close  relation  to  the  crops  as  is  considered  in  most  other  states,  but 
rather  have  come  to  consider  the  seasonal  precipitation  as  the  more  impor- 
tant factor.  Consequently  tables  for  seasonal  ])recipitation  are  given  rather 
than  for  the  monthly,  and  the  places  chosen  are  such  as  fairly  re])resent 
the  different  portions  of  the  State. 

Seasonal  Precipitation  Chart.t 


LOCAIJTY. 

.SPRING. 

Alar-May 

SUMMER,  autumn. 
Jun-x\ug,  Sep-Nov 

W'INTER. 

Dec-P'el) 

-j)  y 

£ f 
C 

I^aGrande,  Eastern  Oregon.... 

4.10 

2.26 

2.38 

15.81 

2 

The  Dalles,  Central  Oregon... 

2.93 

.88 

3-98 

8.50 

13 

Albany,  Willamette  Valiev.... 

10.07 

2-43 

9-75 

22.76 

8 

Roseburg,  Southern  Oregon... 

8.22 

1. 79 

8.00 

17.60 

10 

Newport,  Coast  Region 

11.60 

8.16^-- 

10.72 

34-50 

2 

.•\shland.  Southern  Oregon.... 

4-79 

1.61 

4.90 

11-63 

4 

Lake  view.  Lake  Region 

4-32 

3-09 

3.18 

6.79 

3 

*For  two  months  only.  tCompiled  from  State  Weather  Service  data. 
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That  the  result  of  this  season’s  work  may  be  better  interpreted,  tables  are 
given  below  for  precipitation  and  temperature  in  1891,  and  the  departure 
from  the  normal  also  indicated  for  various  parts  of  the  State,  the  same  gen- 
eral regions  being  taken  as  are  indicated  above.  The  tables  are  also  com- 
piled from  the  reports  of  the  State  Weather  Sendee. 

Precipitation  Chart  for  1891. 


March  1 April  May  ! 

LOCAl.ITV.  - _ ; 

June  July 

Aug. 

Sept. 

Oct. 

A D A D A ' 

D 

A 

D A ' D 

A 

A ~ 

D 

A 

D 

Coast 5-83  -2‘oi  8.20  +3.67  3.37 

-13 

4-3.^ 

+2.04  .66  - .52 

1. 21 

+ .40 

4.18; 

+1.82 

6.46 

+0.69 

Willam’te  Valley  2.39  -2.54  3.46  f .71  1.99, 

- .26 

,3.08 

+1.30  .30}-  .41 ' 

.86 

f .49 

2.39 

t -84^ 

S-o*’ 

■‘■I-57 

South’m  Oregon  2.81  - .03  1.39-  .22  3.22 

ri.51 

1.92 

TI.08  .74-1  .49 

•33i 

T .09 

1.04 

T .29 

1.70 

-0.17 

Eastern  Oregon..  1.99  - .20  .50-  .41  1.52 

- -47 

2.68 

,+1.13  i.45,+i.o5j 

i -32i 

;+  .07 

! -6i 

+ .16 

;o.6i 

-0-54 

Temperature  Chart  for  1891. 


March  j April  ' May  1 June  ‘ July  Aug-.  Sept.  , Oct. 


L/UV-A1-»1  lit 

A 

\ 

D ' 

A 

j D 'a 

1 *D  A 

D 

A 1 D 

A 

D A 

i-- 

Coast 

44-6 

-i,i'5o  2 

■*■1.6 

55- 

+1.1,57.8 

|-  .7*61.0 

+1.4 

64.5+4.8 

58.3' 

+ -5I55-7 

+2,7 

Willamette  Valle5' 

42.9 

-3.0150.4 

- -3 

57.7 

+i.2'58.3 

-3.2  66.3 

+ .6 

'68.o'+2.8 

58-7: 

+ .6’55.2 

+3  S 

Southern  Oregon 

46  2 

rC2'5i  7 

.9 

57-9 

-I. I 592 

-5.0,68.3 

- .6 

71.0+3.8 

60.9 

+1-4  55,2 

+2.9 

Eastern  Oregon 

35.6' 

-5-8,49.7 

- .61 

58.3 

-i.5:s8.2; 

-2.CI69.2 

,+  .3 

69.51+1.2 

59-0 

+ -2  51-5, 

1+3-2 

In  the  tables  given  above  the  average  temperature  and  precipitation  are 
given  by  months  in  the  column  marked  “A;”  in  the  column  marked  “D’’ 
is  noted  the  departure,  (plus  or  minus)  from  the  normal  of  the  respective 
localities. 

It  -will  be  noticed  that  in  general  the  spring  rains  lasted  until  quite  late 
thereby  causing  dela}'-  in  the  time  of  planting,  nearly  all  of  which  was  done 
in  May,  whereas  under  ordinaiy’^  circumstances  the  seed  could  doubtless  be 
in  the  ground  by  the  middle  of  April  at  the  latest. 

Concerning  the  soil  vers-  little  need  be  said  as  the  beets  seem  to  have  so 
little  preference  for  soils,  yet  a sandy  loam  with  a subsoil  is  universally 
recommended  as  offering  the  most  favorable  conditions  of  gro^^i;h.  A stiff 
clay  tends  to  produce  a badly  shaped  beet,  while  a rich  allu\dal  deposit  pro- 
duces a large  beet  containing  but  little  sugar.  As  to  the  chemical  composi  - 
tion  of  the  soil  it  need  only  be  said  that  it  must  contain  all  the  essential 
elements  of  plant  food  as  for  other  plants.  “Vilmorin  considers  that  any 
good  soil  that  will  grow  wheat  and  has  an  arable  stratum  of  12  to  15 
inches,  will  be  well  suited  to  this  culture.”*  In  a letter  to  the  writer  Mr. 
Chas.  Greissen,  of  McMinnAulle,  w^ho  has  recently  returned  from  a visit  to 
the  sugar-producing  regions  of  Germany,  says  a good  wheat  soil  is  a good 
beet  soil  according  to  his  observations  while  there.  So  far  as  the  chemical 
constituents  of  the  soil  are  concerned,  phosphoric  acid  seems  to  bear  the 
closest  relation  to  the  amount  of  sugar,  for  if  this  be  wanting  sugar  will  not 
be  pro\dded,  while  a lack  of  lime  would  be  replaced  by  potash,  soda, 
or  magnesia.! 

In  general,  outside  of  the  stiff  claj’s  and  adobe  soils  the  soils  of  the  State 
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may  be  said  to  be  well  suited  to  the  culture  of  the  beet,  in  answering  well 
to  the  above  conditions,  and  so  far  as  tested  by  the  plant  itself,  but  so  far  as 
observations  have  been  made  it  would  be  unwise  to  draw  a broad  conclusion 
as  to  the  soil  of  the  State  best  adapted  to  the  culture,  yet  in  general  the 
conditions  above  given  have  given  the  best  results.  Beets  have  been  grown, 
however,  on  soil  strongly  alkaline. 


Results  of  Analyses  for  1892. 


Terms  and  Methods. 

Other  things  being  equal,  medium-sized  beets  are  much  more  likely  to 
give  the  true  per  cent,  of  sugar  fcr  the  crop  than  either  small  or  large  sam- 
ples. Bearing  this  in  mind,  instructions  were  sent  to  each  grower  to  send 
only  average  beets,  and  the  results  are  based  upon  the  belief  that  these 
directions  were  followed  in  the  main,  although  there  were  evidently  a few 
exceptions  to  this. 

Sugar  in  Beet. — This  was  determined  as  usual  b}^  the  polarization  of  the 
alcoholic  extract  of  a known  quantity  of  the  grated  beet  root,  the  actual 
amount  for  work  being  26.048  grains. 

Sugar  in  Juice. — This  was  also  determined  by  polarization,  the  expressed 
juice  being  used  instead  of  the  alcoholic  extract. 

Total  Solids. — By  this  term  is  meant  the  entire  amount  of  solid  matter  in 
the  juice.  This  was  determined  by  means  of  a Westphal  balance  and  refer- 
ence tables. 

Glucose. — By  glucose  is  meant  the  non-crystallizable  sugar,  which  was 
detennined  by  the  usual  methods. 

Purity. — By  this  is  meant  the  ratio  of  the  .sugar  to  the  total  solids  in 
the  ]uice 

Weight. — This  is  given  in  grams  mainly  from  the  fact  that  it  seemed 
more  convenient  to  weigh  with  this  unit,  and  a lack  of  time  has  prevented  the 
conversion  of  the  weights  into  pounds.  For  the  benefit  of  those  not  famil- 
iar with  this  system  of  weights  it  may  be  well  to  state  that  one  gram  corre- 
sponds approximately  to  .03528  ounces. 

Some  disappointment  is  felt  that  the  farmers  to  whom  seed  was  sent  did 
not  in  all  cases  take  the  pains  to  note  carefully  the  particulars  of  cultivation 
and  report  the  same.  In  many  instances  where  a report  accompanied  the 
beets  it  was  incomplete.  There  were  as  many  as  twenty  farmers  who  sent 
neither  beets  nor  reports  although  in  most  of  these  in.stances  seed  had  been 
sent  them  at  their  own  request. 
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Comparative  Temperature  Chart, 


VjCi  UXilll  V ,, 

Willamette  Valley, 


Comparative  Temperature  Chart. 
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B69. 

J.  H.  Crov 

..  .. 

14.23 

15.69  ‘ 

•05 

2.66 

1S.4 

90.70 

11 7". 

C.  J.  lii.shop 

Tidewater,  Benton 

875 

12.24 

13.42 

.o« 

3-.30 

16.8 

79.88 

Klein  Wanziebener 

H71. 

tv.  R.  Wist 

1 New  itridge,  I'nion 

I iso 

12.67 

13.95 

.0) 

.3.96 

18.0  : 

77..50 

“ “ 

1172. 

(1.  H.  Ri  .schrook 

Toledo,  Benton 

t6o 

12.16 

1.5,68  . 

.c8 

4.64 

1S.4 

74-34  ■ 

Dippe  KlWanzlebener 

B73* 

C.  J.  Bishop 

1T.92 

13.42  ■ 

....  ! 
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1174- 

! Tidewater,  Benton 

927 

14.68 



18.6 

1175. 

John  1’.  Gage 

1 .Statloni,  Clackamas 

720 

15.07 

16.05 

.07 

5*28 

22.4 

71.65 

Klein  Waiizlehencr 

H76. 

875 

12.14 

13.42 

. 1 1 

4.67 

18.2 

73.73 

r>77- 

C.  J.  Bishop 

1 idewater,  Benton 

412 

14.8.5 

.07 

2..;6 

iS.o  . 

S6..50  Bultcaii  Desprez 

1578. 

1 

4 '’5 

13.12 

.18 

2.25  ' 

16.6  . 

84.75 

3179- 

J.inics  Wilkinson 

...  1 Beaver  Creek.  Benton 

107,5 

11-59 

12.. 55 

.i.S 

17-3 

72.,54 

I’nknown 

nso. 

Albert  Brown 

1 I’liiloniath,  Benton 

82,5 

II. 2,5 

•,09 

16.4 

73-35 

“ 

11*11. 

11S2. 

J.  H.  Rinck  

Buxton,  Washington 

305 

I4..58 

.12  1 
.24 ; 

22.0 

20.9 

71.40 

89-94  ' 

Klein  Wanziebener 

K<lw.  Albright  7.7.'.... 

A.shland,  Jackson 

3=5 

19.30 

20..S6 

.18 

3.96 

24.7 

83-24 

“ “ 

HS4. 

255 

22^4 

.14 

3-12 

25-5 

S7.21 

“ “ 

15  >5. 

0.  11.  Baber 

Forest  Grove,  Wasliingtn 

14.38 

.11  1 

3-51  ! 

18.0 

79-88 

IIS6. 

J.  G.  Stephenson 

Kiigciie,  Lane 

495 

13.25 

14.62 

.12  ; 

4-26 

19.0 

Vilmorin  Improved 

I5S7. 

“ “ 

475  ' 

5.88 

7-57  ■ 

.22  : 

5-II 

12.9 

.58.68 

“ “ 

ri'^s. 

J.  15.  Riddle 

Riddle,  Douglas 

865 

10.48 

11-.34 

.11  : 

4 -.55 

16.0 

70.S7 

Dippe  KlWanzlebener 

1559. 

1010 

11.93 

I2t05  ! 

•13 

4.52  1 

17-7 

68.07  ' 

ligo. 

W.  K. 

Vale.  Malheur 

350 

17.69 

19.00 

2-77  : 

22.9 

16.6 

85.01 

Klein  Wanziebener 

K91. 

().  1\  Coshow 

1 Brownsville,  I, inn 

450  . 

1 1 58 

1.5-61 

•19 

2.R0  . 

81,98 

Unknown 

1592. 

t.  .. 

1 

9.50 

10..53  . 

II -.53  ^ 

•17  1 

4.20  : 

L5-7 

72.16  1 

B93- 

“ “ 

. . I< 

750  ' 

1S.48 

19.87  ! 

.20  . 

I.. 53  ' 

II. 6 

85.0R  ! 

Bg-I. 

“ “ 

a il 

600 

S.g8 

10.00 

•13 

2.67  ; 

12.S 

78.12 

“ ’ 

B9,S- 

A.  X.  Ault 

I'oresl  Orovc,  Washingtn 

375 

1,5.00 

15-24 

.14  1 

21.3 

71.54 

Vilmorin  Imyn-ovcd 

T.  M.  Xye 

Newport,  Renton 

555  ‘ 

15 -,50  . 

5.92  j 

16.? 

78.40 

87.60 

Klein  Wanziebener 

YhfjS.  Dnnicls 

Mink,  Clackamas  , 

500 

18.88 

I ).8o  . 

22.6 

Unknown 

J.  11.  Kiiick 

Ruxlon.  Washitigton 

250 

12.04 

12.67 

....;.  ^ 
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as  pt  -._..IVJW  vrj.  j j.y^±yj.  ij-xav  uc 

considered  as  approximate  and  reliable  so  far  as  an  estimate  can  be  reliable 
when  computed  from  the  results  obtained  on  a small  plat  of  ground. 
vSo  far  as  reports  were  received  they  can  be  seen  in  the  following  table: 


Ct'LTiVATION  XOT'ES  FOR  1891-1892. 

in  the  following  table  is  <iiven  the  amount  of  cultivation  which  xvas  (^iven  to  each  sample 
analyzed  so  far  as  reports  could  be  obtained. 


cld 

0 

iC 

« 

GROWER. 

locality. 

Post  Office  and  County. 

Time  of  Plantins 

'3 

r. 

Cultivation. 

Bi. 

' Fldw.  .Vlbright 

Ashland,  Jackson 

ISUiY  iS 

Satifly  T.oam 

Cultivated  twice. 

P.2. 

A.  W.  Lucas 

Monmouth.  Polk 

I 

Black  koam 

Cultivated  once;  hoed  4 times 

B.t. 

I).  S.  K.  Buick  ... 

Rosebnrg,  Douglas 

“ 2 

Hoeil  once. 

Bp 

2 

1. 

B.5. 

J.  Voorhees  

M'oodburu.  lilarion 

'*  9 

Praiiic  koMn 

Hoed  twice;  cultivated  six. 

B6. 

H.  C.  Pei  kins 

Llewel'yn,  Lane 

Apr.  17 

Clay  T.oam 

Hoed  3_ times;  cultivated  once 

P,T 

L.  F.  Wilson 

Corvallis,  Benton 



Garden  cultivation 

Bg. 

C.  I).  'I'honijrson  .. 

Mav  16 

Clny  kV)aln 

Hoed  3 times. 

Hire 

H.  C.  Perkins 

I.lewellyn.  Lane 

Apr.  17 

Hoed  3 times;  cultivated  6. 

Bii. 

C.  D.  Thonijison  .. 

Corvallis,  Benton 

May  16 

Bi2. 

“ 16 

“ '* 

B13. 

” “ 

16 

v( 

B14. 

" ‘‘ 

■■  :6 

Brs. 

“ 16  . 

“ “ 1 

Bi6. 

“ 

“ 16 

I)i8. 

Big. 

r,20: 

B21. 

B22. 

r.2',. 

H24. 

U2S. 

B26. 

H27. 

B28. 

:B2q 


owell Philomath,  Beiitoii 


12  Sandv  I.oaiii  Hoed  and  Cultivated. 


C.  J.  llisli  ;p 

C.  I).  Thompson. 


Tidewater,  Benton 
Corvallis,  Benton 


16  Clav  T.oam 
16 

16  “ 

16 

16  “ 

i6  “ “ 


Hand  cultivated  4 times. 

3 


Ti  "FlTiTTt  T.ahd  Garden  Cultivation. 


B30. 

b',1. 

C.  L,  G owell 

1539  • 

B.  F.  Colli  a.s 

B,}0. 

R.  R.  l.aughlin... 

B < 1 . 

B.  lb  Collins 

B42. 

G.  W;  Mitchell 

bf- 

J.  C.  Johnson  

B41d 

J.  H.  Rinck 

B47. 

John  Withers 

B48. 

John  Henry 

B49. 

B50. 
1>SI  • 

C.  D.  Thompson  .. 

B52’ 

B53- 

B54- 

“ 

B.S.S. 

BsS. 

R.  Scott  

B6n. 

B68. 

Mb  N.  Crow  

B69. 

J.  H.  Crow 

B70. 

C.  J.  Bishop 

B71. 

Mb  R.  Wise 

B72. 

G.  H.  Rosebrook.. 

B73- 

B77- 

C.  T.  Bishop 

BSi. 

J. H,  Rinck  

BS2. 

BS3. 

Edw.  Albrigh.t 

B84. 

B85. 

G.  H.  Baber 

B86. 

J.  G.  Stephenson.. 

W.  E.  Smith 

Toledo,  Bern  on 
I'ir,  M’ashinalon 
North  Yamhill,  Yam  lull 
Pir,  Mhisliington 
Newherfr,  Washington 
8cajrpo.se,  Columbia 
Buxton.  Washington 
l.ctrancn,  I.inn 
Beaverton,  Wfishington 

Corvallis,  Benton 


Mihvaukie,  Clackamas 
Yacprina,  Benton 
Lorane,  I.ane 

Tidewater,  Benton 
New  Bridge,  Union 
Toledo,  Benton 

Tidewater,  Benton 
Buxton,  Washington 

Ashland, Jackson 


May  14 


Apr.  23 
M av  2 


Bottom 
Cl  a}’ — New- 
New  Bottom 
New  Clay 
Claj-  I.oam 

bendy  boam 
Light  I.oam 
Loam 


Hoed  II  timee. 

Reasonably  good. 

Hoed  3 times. 

Reasonably  good. 

Hoed  3 times. 

Hoed  once. 

Cultivated 3 times;  hoed  twice  tVheat 
Hoed  twice.  '''• ‘’■ 


Clay  Loam  Hand  cultivated  3 times. 


!Apr. 

Mav 

Apf. 

May 

Apr. 

May 

May 


Sandy  Loam 
Clay  Loam 
Dark  Loam 
Sandy  Loam 


“ 18 

“ 18 

Forest  Grove,  Washingtn  Apr.  30 
Eugene,  Lane  CMay  i 

Yale,  Malheur  14 


Hoed  3 times;  cultivated  3. 
Cultivated  twice. 
Cultivated  twice;  hoed  3. 
Fair. 

Hand  cultivated  4 times. 
Hoed  3 times. 


Cultivated  4 times. 
Hoed  once. 


Cultivated  twice. 


New  Loam 
Sandy  I.oam 


Excellent. 

Good. 

Hoed  4 times. 


Corn 

244 

14.  CO 

Potatoes 

623 

14.72 

1700 

9.81 

1140 

10.07 

920 

15.99 

739 

17.06 

600 

14.96 

Garden 

1 13.46 

Weeds 

375 

13.2S 

Potatoes 

1200 

17.70 

Weeils 

33.3 

1 2.03 

250 

12.39 

330 

14.63 

216 

14.02 

208 

ffi-35 

‘‘ 

312 

L3-50 

Beet.s 

3S4 

13.08 

388 

11.36 

465 

■ 11.97 

“ 

594 

13.07 

397 

14  46 

Weeds 

r«5 

17.86 

285 

12.51 

'■  ' 

200 

9-73 

200 

13.00 

“ 

780 

12.88 

642 

348 

. 12.05 

* 

496 

14.32 

Garden 

424 

14.05 

1 2.00 

94.S 

12.71 

Potatoes 

205 

17.29 

* 

375 

9.95 

None 

975 

10.73 

. , ^ 

i‘45 

I 2v  I 7 

H15 

1 1.6<| 

'li 

465 

13.74 

Oats 

225 

15.61 

PVheat 

•187 

12.93 

Tiniothy 

480 

14  38 

“ 

340 

13.02 

Weeds 

475 

13, .36 

509 

12.51 

283 

12.05 

170 

12.12 

L55 

12.82 

225 

12.42 

Potatoes 

1213 

13.82 

16.23 

050 

Melons 

682 

I 1.30 

lit 

215 

15.69 

Beets 

875 

13.42 

Potatoes 

1150 

13.95 

Beets 

450 

13.68 

460 

13.42 

Oats 

412 

30s 

15.57 

15.71 

250 

18.80 

Corn 

325 

20.56 

356 

22.24 

Garden 

830 

14.38 

tit 

495 

14.62 

Potatoes 

350 

19  00 

*Not  reported. 


(ll) 

As  will  be  seen  from  the  table  of  analyses  there  has  been  a very  wide 
range  of  sugar  percentages,  viz.  from  6.77  percent  to  22.44  percent,  of  sugar 
in  the  juice.  Of  the  95  analyses  made  at  the  Station,  8 fall  below  10  percent 
of  sugar,  76  show  over  12  percent,  and  37  show  over  14  percent. 

The  average  of  69  analyses  of  beets  raised  in  Willamette  valley  give  an 
average  weight  of  a little  dver  lbs.  for  the  beet,  while  an  average  of  10 
analyses  of  beets  from  Southern  Oregon  and  13.38  percent,  sugar  with  a little 
larger  beet  than  the  average  for  Willamette  valley. 

The  question  now  arises  as  to  how  rich  a beet  must  be  in  saccharine 
matter  to  be  valuable  for  sugar.  In  general  the  lowest  workable  beets 
must  contain  12  percent  sugar.  At  the  present  time  the  typical  beet  for 
sugar  manufacture  may  be  said  to  be  one  weighing  about  600  grams  (a  little 
over  one  pound),  carrying  14  percent  sugar  with  a purity  of  80,*  When  these 
data  are  compared  with  these  set  forth  in  the  table,  it  will  be  seen  that  the 
showing  is  a creditable  one. 

A great  many  letters  written  by  the  growers  to  the  Station  show  that  the 
cultivation  was  not  in  all  cases  what  could  be  desired,  and  the  same  thing 
was  also  indicated  by  some  of  the  beets  received.  This  seems  to  be  partic* 
nlarly  true  concerning  the  preparation  of  the  ground  for  many  beets  were 
of  an  irregular  shape  as  shown  in  Plate  II.  which  is  made  from  photographs 
of  beets  received  at  the  Station.  It  will  be  noticed  that  these  beets  are  all 
“scraggly,”  showing  that  the  ground  was  not  worked  to  a sufficient  depth. 
The  beets  shown  in  this  plate  are  poor,  and  such  beets  are  not  easily  dis- 
posed of  for  sugar  purposes.  It  should  always  be  borne  in  mind  that  beets 
wffiich  are  profitable  for  the  manufacturer  are  also  profitable  for  the  farmer 
to  raise,  and  it  may  well  be  doubted  whether  these  are  not  the  only  beets  that 
are  profitable  to  be  raised. 

In  addition  to  being  irregular  in  shape,  which  is  of  itself  bad,  branching 
beets  are  also  usually  sun-burned,  as  they  have  usually  been  lifted  partially 
out  of  the  ground  by  their  own  growth.  In  some  instances  beets  were 
received  at  the  Station  from  which  it  would  be  necessar}^  to  reject  fully  one- 
half  the  beet  as  unsuitable  for  sugar  manufacture,  because  allowed  to  grow 
above  the  ground.  One  of  the  worst  things  to  befall  a beet  crop  is  growth 
above  ground. 

The  best  beets  for  sugar  purposes  are  the  long  tapering  roots  without 
branching  rootlets,  and  if  the  soil  has  been  properly  prepared,  and  the  cul- 
tivation has  been  of  the  proper  kind,  beets  will  always  take  the  tapering  form 
shown  in  Plate  III.,  which  illustrates  beets  grown  in  the  State  during  the 
resent  }^ear. 

YIELD  AND  COST. 

From  the  circular  sent  out  the  reader  will  see  that  an  attempt  was  made 
to  ascertain  pretty  reliable  estimates  in  our  own  State  on  these  two  points, 
but  the  reports  received  were  very  meagre,  and  even  those  given,  in  the 
case  of  cost,  were  incomplete  and  much  too  low.  It  is  found  necessary, 
then,  to  look  elsewhere  for  this  matter.  In  order  to  take  as  near  similar 
conditions  as  possible.  The  few  estimates  given  in  the  case  of  yield  may  be 
considered  as  approximate  and  reliable  so  far  as  an  estimate  can  be  reliable 
when  computed  from  the  results  obtained  on  a small  plat  of  ground. 

So  far  as  reports  were  received  they  can  be  seen  in  the  following  table: 


(I2) 

Table  of  Estimated  Yield. 


GROWER. 

Post  Office.  1 

i 

County. 

Reported  1 
Yield  in  Tns. 

Theoretical 
Yield 
in  Tons.* 

Probable 
Yield  of  Su- 
gar per  Acre. 

Edw.  Albright 

Ashland 

1 Jackson 

' 12.0 

10.18 

3584.0 

A.  W.  Lucas 

Monmouth 

1 Polk 

30.0 

27.50 

8832.0 

D.  S.  K.  Buick 

Roseburg 

Douglas 

25.0 

t 

2385.8 

H.  C.  Perkins 

! Llewallyn 

Lane 

18.0 

32.50 

4386.4 

J.  Voorhees 

Woodburn 

Marion 

21. s 

40.50 

6184,2 

J.  S.  Powell 

Philomath 

Benton 

32.7 

15.80 

9364.6 

W.  E.  Smith 

Vale 

Malheur 

20,0 

15.40 

7076.0 

J.  H.  Rinck 

Buxton 

Washington 

17.4 

9.90 

5056-4 

John  Henrv 

Beaverton 

Washington 

5-1 

21.10 

1287.2 

R.  Scott 

Milwaukie 

Clackamas 

44.2 

53-40 

9025.6 

J.  H.  Crow 

Lorane 

Lane 

II. 0 

9-50 

3130.6 

C.  D.  Thompson 

Corvallis 

Benton 

5-1 

21.10 

1287.2 

Average 

20.5 

23.34 

5133.3 

*The  so-called  theoretical  yield  assumes  there  are  40,000  beets  to  the  acre,  which  in 
g-eneral  holds  true  for  beets  weig-hing  less  than  800  grams, 
t Weight  of  beet  over  800  grams.  See  prevuous  note. 


These  results,  although  meagre,  show  an  excellent  average,  yet  the  num- 
ber of  places  from  which  reports  were  received  render  it  unwise  to  draw 
any  definite  conclusion  as  to  an  average  yield.  It  may  be  said  with  safety, 
however,  that  it  will  not  fall  below  15  tons  to  the  acre. 

As  to  the  cost  of  sugar  beet  raising  the  nearest  approach  to  our  own 
State  that  can  be  secured  is  found  in  the  sister  State  of  California. 
The  results  given  below  are  condensed  statements  of  growers  in  this 
vState,  and  the  figures  given  are  those  obtained  from  actual  experience.. 

*“A.  F.  Richardson,  two  miles  from  factory,  eleven  acres:  Plowing  and 
harrowing,  fiio;  sowing,  $6:  harrowing  and  soudng,  $y,  4 da}^s’  cultivation 
first  time  at  ^2 — 18;  23  days’ thinning  at  |i. 25 — 1:28.75;  24^^  days’  thinning 
and  hoeing  at  $1.25—130.65;  5 days’  hoeing  at  $1.25 — $6.25;  9 days’  hoeing 
at  $1.75 — $15.75;  7 days’ hoeing  at  $1.75 — ^$12.25;  934  days’  hoeing,  second 
time,  at  $1.75 — $7;  fixing  plow,  $2.50;  two  knives,  $1.50;  4 baskets,  $3.50; 
topping, and  loading,  170.05  tons  at  80  cents — $136.04;  hauling  at  50  cents, 
$85;  plowing  up  at  20  cents,  $34;  total,  $508.59;  }deld,  170.05  tons;  value, 
$821,81;  net  profit,  $413.22;  net -profit pe7' acre,  $2,7.56.’' 

These  results  were  obtained  in  1889  when  the  farmers  were  practically 
unacquainted  with  the  most  economical  methods  of  cultivation  and  it  is 
safe  to  say  that  with  a little  more  experience  in  the  methods  of  working 
most  of  the  items  would  be  rendered  somewhat  lower.  These  figures  are 
not  theoretical,  but  are  the  actual  accounts  given  by  growers. 

So  far  as  reports  were  received  at  the  Station  all  estimates  were  lower 
than  those  given  above,  the  range  being  from  $i  1.25  to  $24. 18,  some  of 
which  included  harve.sting  and  some  did  not.  The  cost  of  the  beets  raised 
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at  the  College  this  year,  which  did  not  include  harvesting,  was  1^2.50  per 
acre,  but  all  the  work  was  done  by  hand  at  the  rate  of  $1.50  per  day  and 
by  student  labor,  whereas  much  work  could  have  been  done  by  team  had 
the  College  been  supplied  with  all  the  necessary  implements,  and  this 
would  have  reduced  the  cost  by  a considerable  amount. 

While  the  figures  given  by  the  formers  are  too  low,  the  cost  of  raising  the 
beets  at  the  College  was  too  high.  It  is,  of  course,  difficult  to  ascertain  the 
cost  of  raising  a number  of  acres  from  a small  plat,  but  the  statement  of  the 
California  growers  can  be  taken  as  approximately  correct. 

Right  in  this  connection  comes  the  price  that  can  be  realized  for  the 
beets  if  disposed  of  to  a factory.  By  the  kindness  of  Mr.  H.  H.  Dyer,  we 
are  enable  to  publish  the  contract  used  by  the  Pacific  Coast  Sugar  Company 
which  is  siniiliar  to  that  used  by  all  others. 

This  Agreement,  Between  the  Paeifie  Coast  Sugar  Company,  party  of  the  first  part, 
and party  of  the  second  part, 

Witnesseth,  That  lor  and  in  consideration  of  the  coiivenants  hereinalter  contained,  on  the 
part  of  the  said  party  of  the  first  part,  the  party  of  the  second  part  agrees  and  covenants 
to  and  with  the  said  party  of  the  first  part,  that  the  said  party  of  the  second  part  shall  and 
will  plant,  cultivate,  harvest  and  deliver  to  the  said  party  of  the  first  part,  at  their  Sugar 
Works,  near  Alvarado.  Alameda  count}-  California,  (unless  some  other  place  is  designated 
in  the  margin  of  this  contract)  during  the  current  planting  and  harve.sting  season  of  18S 
Sugar  Beets  of  the  seed  to  be  furnished  for  that  purpose  by  the  said  part}"  of  the  first  part, 

to  the  extent  of acres  of  land  on  the  Fa’-m  occupied  by  the  said  party  of  the 

second  part  in  said  County;  the  particular  tract  to  be  .so  cultivated  being  now  selected  and 
agreed  upon  between  the  parties  thereto.  The  party  of  the  second  part  is  to  prepare  the 
soil  at  the  proper  time,  and  without  delay  to  commence  the  cultivation  of  said  crop  of 
beets,  u. sing  sowing  machines  approved  by  the  parties  of  the  first  part,  and  at  the  proper 
time  thin  them  out,  so  that  as  a general  rule  they  will  .stand  not  over  four  inches  apart  in 
the  rows.  As  soon  as  matured,  the  said  party  of  the  second  part  is  to  commence  and 
proceed  with  the  harv-esting  and  gathering  of  the  crop,  and  to  continue  the  delivery 
thereof,  clean  and  in  good  condition,  and  with  the  tops  closely  and  squarelv  cut  off  at  the 
base  of  the  last  or  bottom  leaves,  until  the  said  crop  shall  be  exhausted.  The  amount  to 
be  delivered  .shall  be  inci'eased  or  dimini.shed  to  meet  the  requirements  of  the  factory,  as 
they  mav  direct.  It  being  understood  and  agreed  that  after  the  31st  day  of  Octol)er, 
Beets  will  be  received  as  fast  as  they  can  be  deliv^ered. 

All  Beets  deliveied  under  this  contract  a-  e to  be  piled  in  a proper  manner  under  the 
direction  of  the  parties  of  the  first  part,  or  their  agents,  or  delivered  direct  in  the  factory 
by  the  party  of  the  second  part.  And  anv  damage  done  said  Beets  after  they  have  been 
delivered  as  aforesaid,  by  the  horses,  wagons,  or  from  any  other  cause,  .shill  be  charged 
to  the  party  owning  the  Beets  hauled  by  said  teams,  and  deducted  from  the  piice  to  be 
paid  for  said  Beets  un  ler  this  contract.  Should  the  nartv  of  the  seconi  part  neglect  or 
refuse  to  comply  with  the  above  conditions,  the  parties  of  the  first  part  have  the  right, 
at  their  option,  to  cancel  this  contract. 

Very  large  Beets,  or  those  grown  mostly  above  ground,  or  defective,  and  unfit  to  be- 
lli aim  factu  red  into  sugar,  will  not  be  received. 

The  parties  of  the  second  part  further  agree  that  they  will  keep  their  Beets  protected 
from  frost  and  sun  until  delivercvl  to  the  factory,  and  in  the  event  of  any  earth  being 
left  upon  said  Beets,  the  party  of  the  first  part  shall  have  the  right  to  deduct  the  weight 
of  such  earth  from  the  total  weight  of  said  Beets. 

It  is  further  agreed  that  the  parties  of  the  second  part,  who  contract  to  raise  a majority 
of  the  number  of  acres  of  Beets  for  the  parties  of  the  first  part,  shall  have  the  ])ri\dlege  of 
selecting  two  competent  and  di.sinterested  men,  who  shall  be  acceptable  to  the  parties  of 
the  first  part,  to  superintend  tlie  delivery,  weighing  and  piling  of  all  Beets  delivered 
under  this  contract,  and  who  .sh.all  decide  whether  or  not  the  said  Beets  are  delivered  ol 
the  quality  and  in  the  condition  contemplated  bv  this  contract:  and  if  in  their  judgment 
they  are  not,  they  are  to  make  a proper  deduction,  or  reject  them,  as  they  ni.n}-  think 
proper  and  just.  The  salaries  of  these  two  men,  while  thus  employed,  are"  to  be  paid 
by  the  p.^rties  of  the  first  part.  But  if  the  parties  of  the  second  part  fail  or  neglect  to 
select  the  two  men  above  mentioned,  then  the  parties  of  the  first  part  shall  make  such 
selection. 

In  con.sideration  whereof,  the  said  party  of  the  first  p^.rt  agrees  to  furnish  the  necessary 
Beet  .seed  at  co.st,  which  .shall  not  exceed  twenty  cents  per  poudd,  and  which  alone  ae 
employed  in  raising  said  crop:  the  amount  of  the  cost  Oi  said  Seed,  and  any  advances 
made  by  the  parties  of  the  fir.st  part  on  account  of  Beets  raised  Hinder  this  contract  with 
intere.st  on  cash  advances  at  the  rate  of  ten  per  cent,  per  anum,  to  be  deducted  from  the 
price  of  Beets  to  be  first  delivered  under  this  contract,  until  the  party  of  the  first  part  is 
reimbursed;  and  to  pay  thereafter  to  the  party  of  the  second  part  four  dollars  ($4.00)  in 
gold  coin,  or  its  equivalent,  per  ton  for  all  such  Beets,  to  be  cultivated  and  delivered  in 
accordance  with  the  tdrms  of  this  agreement,  in  thirty  davs  after  the  la.st  Beets  are 
delivered. 


IVitness  our  hand,-;  and  seals  the 


lay  of 
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That  the  farmers  of  California  are  pleased  with  the  results,  when  working 
under  this  contract  is  shown  by  the  following  article  taken  from  the 
Watsonville  “Pajornian.”  “The  beet  sugar  factory  is  in  the  field  with  its 
contracts  for  the  campaign  of  1892,  and  several  good  contracts  have 
been  signed,  and  the  company  has  the  promise  of  other  fine  tracts  of 

land, A straight  price  of  $s  per  ton  is  offered,  or  you  can 

have  a polarization  contract  with  a minimum  price  of  ^4  per  ton 

The  beet  crop  was  one  of  the  best  payers  this  year  and  we  hear  of  nothing 
but  satisfaction  on  the  part  of  growers,  this  is  an  encouraging  fact  for  the 
coming  season,  and  is  bound  to  assure  a big  acreage  for  the  coming  season.” 

In  a letter  to  this  Station  Mr.  Dyer  says; — “There  can  be  no  reason  to 
doubt  but  Oregon  can  produce  beets  as  rich  in  sugar  as  any  part  of  the 
world.  The  result  of  your  tests  furnished  me  go  to  prove  it;  if  you  can 
raise  one  rich  beet,  you  can  certainly  produce  an  unlimited  quanity  by 
adopting  proper  methods  of  cultivation.  Sixteen  percent  is  very  good. 
By  proper  care  in  cultivation,  all  could  have  shown  as  good  results  or  better. 
I have  just  received  a box  of  beets  from  Coquille  that  averaged  over  17  per- 

ecnt.  Parties  in  many  parts  of  Oregon  are  looking  into  the  matter 

I hope  it  will  not  result  in  “all  talk”.  No  state  in  the  Union  has  more 
favorable  conditions  for  conducting  the  business  successfull3^  ” 

Mr.  John  Heniy,  of  Beaverton,  a gentleman  well  versed  in  root  growing 
writes  concerning  the  work  in  Oregon  as  follows: — 

*****  My  opinion  is  that  a problem  for  the  Oregon  farmer  is  how 
to  grow  the  roots  profitably  at  the  price  a factory  could  afford  to  pay,  say  four  dollars  per 
ton,  I believe  it  can  be  done  in  this  wa5^  It  should  be  on  land  that  is  now  devoted  to  hay, 
grain  or  other  crops  of  low  money  yield  per  acre,  while  the  land  must  be  fertile  enough 
to  yield,  the  heaviest  crop  that  is  con.sistent  with  a due  percentage  of  sugar. 

The  land  must  be  well  drained  by  nature  or  art  to  dry  it  soon  enough  in  the  .spring  to 
work  two  or  three  times  with  a harroAV  or  a cultivator  that  the  weeds  may  be  destroyed 
before  the  seed  is  sown.  Horse  labor  should  be  used  to  the  exclusion  of  hand  labor  v/here- 
ever  practicable,  of  course;  the  sowing  and  digging  .should  be  done  with  horse  labor  and 
also  as  much  as  possible  of  the  cultivating. 

Topping  the  roots  by  hand  is  a co.stly  job  when  they  are  of  small  .sizes  but  I think  it  can 
be  done  -wdth  sharp  hoes  before  digging  at  less  cost  than  with  knives  after  digging. 

In  harvesting  the  larger  crops  of  carrots  the  tops  are  cut  oft  with  hoes  and  then  the  roots 
are  thrown  out  with  a plow  because  this  is  the  most  economical  way  of  harvesting  them, 
and  I see  no  reoson  why  the  sugar  beets  cannot  be  treated  likewise.  If  I were  growing 
sugar  beets  on  a large  scale  I would  try  a mowing  machine  for  topping  and  a horse  rake 
for  clearing  the  ground,  then  use  an  adopted  one-horse  subsoiler  for  loosening  the  roots 
so  that  they  could  be  lifted  out  by  haird.  Of  course  the  beet  grower  should  have  every 
required  implement  for  quick  and  effective  weeding  and  thinning.  Among  them  should 
be  either  a wheel  or  a push  hoe  for  cleaning  both  sides  of  the  row  at  the  same  time.  _ 

When  sugar  factories  are  started  in  Oregon,  I suppose  it  will  be  in  the  grain  districts  of 
the  Willamette  vallc}",  and  I fear  the  average  grain  grower  will  make  a very  indifterent 
root  grower  at  the  start,  and  until  he  learns  for  himself  he  .should  be  informed  that  profit 
in  sugar  beets  lie  in  the  sum  of  small  economies:  That  without  good  management  there 
can  be  no  success,  and  that  if  he  “holds  his  own”  with  the  first  crop  his  experience  will 
make  the  future  ones  profitable.  But  the  one  thing  that  should  be  mo.st  strongly  im- 
pressed on  his  mind  is  this;  He  must  weed  his  ground  with  hoes  before  sowing  the  beets. 
An  example  will  explain  the  importance  of  weeding  before  seeding.  The  average  cost 
of  keeping  an  acre  of  onions  clear  of  weeds  for  the  season  is  $35  while  I have  kept  an  acre 
of  carrots  clear  for  $10  the  season  for  the  difference  being  that  the  onions  are  sown  early 
before  there  is  time  or  weather  for  destroying  weeds  with  horse  labor  while  the  carrots  are 
not  sown  till  late  in  May. 

I he,sitatcd  to  expre.ss  an  opinion  about  the  cost  of  weeding  and  thinning  an  acre  of 
sugar  beets  for  the  reason  that  so  much  depends  on  the  weather  and  circumstances. 
The  result  obtained  by  myself  this  season  on  the  patch  grown  for  the  Station  is  of  little 
value.  On  a field  of  10  or  20  acres,  with  the  ground  properly  prepared  in  advance,  I could 
weed  it  for  at  lea,st  20  per  cent,  less  than  on  the  patch  referred  to.  I think,  ho\yever,  that 
the  total  cost  of  an  acre  of  beets  from  the  end  of  seeding  to  the  beginning  of  digging  can 
be  kept  between  $18  and  $20.  I can  of  course  make  no  estimate  of  the  cost  per  ton  of 
roots  as  that  will  depend  on  the  vield. 

* S:  * ■*  * :|;  * * * * 

I firmly  believe  that  the  growing  of  sugar  beets  can  be  made  profitable  in  Oregon  but  to 
present  facts  in  a misleading  light  is  but  to  delaj’  succe.ss. 


Perfecl  Leaf.  Moiio.via  giittulata.  Affected  J,eaf. 
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Concerning*  the  ideas  in  the  above  letter  we  make  no  comment  otiier 
than  to  say  that  Mr.  Henry’s  idea  of  doing  all  work  possible  by  team  is 
very  correct  and  machines  for  such  work  can  be  had.  It  is  further  ex- 
pected that  such  machinery  would  be  used  if  beets  were  raised  for  sugar 
purposes  in  the  state. 

ENEMIES. 

It  is  not  proposed  to  discuss  this  subject  to  any  great  extent  in  this 
Bulletin  since  it  belongs  to  the  entomologist’s  work,  consequently  for  a 
further  discussion  of  these  pests  than  is  given  here  the  reader  is  referred  to 
the  publication  of  the  entomologist  of  this  Station.  It  will  only  be  proper, 
then,  to  call  attention  in  a very  brief  way  to  those  pests  reported  by  the 
farmers. 

There  were  but  few  pests  reported  as  troubling  the  sugar  beet.  The 
most  to  be  feared  is  perhaps,  Monxia  guttulata,  as  reported  by  Prof.  F.  F. 
Washburn  and  described  by  him  in  Bulletin  No.  14,  of  this  Station. 

There  was  also  sent  to  this  Station  and  referred  to  Prof.  Washburn 
another  insect  which  was  said  to  be  troubling  the  beets  raised  in  Clackamas 
county.  This  pest  known  as  the  “flea-beetle” — Phylotreta  dccipieJis  (Horn) 
belonging  to  the  family  Halticidae  is  about  yi  inch  long,  and  of  a black 
color.  With  other  members  of  the  same  family,  it  has  the  femrers  of  tlie 
hind  pair  of  legs  strongly  developed,  and  when  alarmed  jumps  with  so 
much  alacrity  that  it  is  difficult  to  catch  them,  hence  the  popular  name  of 
the  family. 

They  are  found  on  radishes,  turnips,  potato  vines  etc.  It  is  not  likely 
that  they  are  a serious  enemy  of  the  sugar  beet.  Should  they  become  so, 
the  treatment  recommended  for  IMonoxia  guttulata  would  apply  equally 
well  to  them. 

The  “cut  worms”  were  also  reported  to  have  caused  considerably 
damage  to  the  beet  in  Central  Oregon.  In  fact,  they  were  reported  as 
having  in  some  instances  destroyed  the  entire  crop. 

Gophers  also  caused  some  trouble  in  Benton  county  and  are  said  to  have 
.shown  a decided  preference  for  the  sugar  beets. 


Summary  and  Conclusions. 


The  subject  under  discussion  is  one  of  the  highest  importance  to  Oregon 
at  this  time,  and  one  which  deserves  the  most  careful  consideration  from  all 
interested  in  the  welfare  of  the  State.  The  investigations  have  progressed 
far  enough  to  indicate  that  we  have  sections  in  the  vState  naturally  adapted 
to  the  culture  of  the  sugar  beet,  and  in  general  this  is  out  of  the  area 
indicated  by  shading  on  the  map  given  on  page  — . 

No  other  one  industry  would  add  so  much  to  the  welfare  of  the  State  as 
this,  and  without  bringing  injury  to  the  present  lines  of  production. 
Indeed,  the  experience  in  Europe  teaches  that  beet  culture  adds  much  to 
the  wealth  of  such  portions  as  are  engaged  in  the  industry.  Concerning 
the  same  thing  Mr.  E.  H.  Dyer  says  that  at  Alvarado,  Cal.,  where  a sugar 
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factory  is  located,  land  will  rent,  cash  in  advance,  for  sufficient  to  pay 
interest  and  taxes  on  land  worth  $2,50  per  acre. 

If  the  farmers  undertake  beet  raising  the  crop  should  be  one  of  rotation, 
and  could  be  grown  instead  of  allowing  the  ground  to  be  idle  in  summer 
fallow.  It  has  been  found  in  Europe  that  it  is  much  more  profitable  as 
well  as  better  for  the  land  to  raise  a crop  of  beets  than  to  allow  the  ground 
to  lie  fallow.  Instead  of  substituting  beets  for  some  other  crop  as  sug- 
gested by  Mr.  Henry,  the  farmer  should  not  allow  it  to  supplant  any,  but 
make  it  supplemental  to  the  present  available  crops.  No  farmer  should 
think  of  giving  up  cereals  or  potatoes  for  beets;  but  he  can  by  proper  cul- 
ture devote  one-fifth  of  his  land  to  beet  culture  and  raise  as  much  from  the 
remainder  as  though  none  of  the  land  was  occupied  by  beets. 

A very  large  amount  of  beets  must  be  furnished  to  keep  a factory  sup- 
plied. The  quality  must  be  good  and  they  must  be  furnished  at  a price  a 
factory  can  afford  to  pay.  A successful  plant  should  have  at  least  50,000 
tons  of  beets  containing  12  per  cent,  sugar,  and  for  such  the  factory  should 
pay  $4.  per  ton,  delivered  at  the  factory,  and  can  pay  an  additional  price  for 
each  per  cent,  over  twelve.  Beets  cannot  be  raised  successively  on  any 
soil,  and  it  would  require  at  least  7000  acres  of  beets  for  a rotation.  This 
must  be  near  enough  to  a factory  so  that  the  profit  would  not  be  eaten  up 
in  transportation  to  the  factory. 

The  main  question  now  is,  givefi  a climate  and  soil  adapted  to  the  growth 
of  sugar  beets,  can  and  will  the  farmers  raise  the  beets  in  such  quantities 
that  they  can  sell  the  beets  i^witli  a reasoiiable  profit  for  themselves)  to  a 
factory  at  a price  it  can  afford  to  pay?  This  must  be  settled  once  for  all, 
for  if  the  farmers  lose  money  they  will  surely  cause  the  failure  of  the 
factory,  and  it  would  have  to  close  its  doors  for  want  of  material.  This  is 
the  unsolved  problem  for  Oregon,  and  the  one  that  must  be  solved  before 
capital  can  be  interested  sufficiently  to  build  sugar  factories.  To  be  sure, 
as  has  been  suggested,  we  should  move  cautiously,  but  this  does  not  neces- 
sarily mean  slowly.  By  concerted  action  of  the  farmers  many  questions 
can  be  answered  in  a year  or  two,  which  would  require  years  under  the 
present  slow  method,  and  the  State  would  the  sooner  reap  the  benefit  of  the 
sugar  bounty.  Here  is  the  opportunity  for  all  farmers’  organizations  and 
agricultural  societies  to  unite  and  solve  the  problem  in  a business  way.  In 
all  efforts  along  this  line  this  Station  stands  ready  to  aid  the  farmers  in 
whatever  way  it  may  be  able.  A sugar  plant  involves  a large  amount  of 
capital  and  cannot  be  interested  by  guesswork.  All  reports  must  be  based 
upon  actual  results,  and  it  is  hoped  that  many  will  signify  their  willingness 
to  aid  in  solving  this  problem  for  the  State. 


ExperimentsFor  1892. 


It  is  proposed  to  extend  these  experiments  this  year  with  a view  of 
obtaining  more  definite  facts  concerning  production  and  cost,  and  we  wish 
to  enlist  such  farmers  as  will  carry  out  directions  carefully  and  continue  to 
the  end,  reporting  at  the  end  of  the  season  the  actual  facts,  giving  in  all 
cases  correct  answers  to  the  list  of  questions  furnished.  Directions  for 
cultivation  will  be  furnished  as  well  as  a limited  amount  of  .seed  to  those 
who  will  signify  their  intention  and  desire  to  co-operate  with  the  Station  in 
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this  work.  The  seed  furnished  will  be  sufficient  to  sow  a small  portion 
of  an  acre,  and  it  will  be  of  the  best  imported  varieties.  The 
Station  will  pay  express  charges  on  all  beets  sent  in  for  analysis  by  any 
person  who  shall  before  May  i st  notify  the  Chemist  of  his  intention  to 
join  in  the  work,  and  faithfully  report. 

That  there  may  be  no  misunderstanding  as  to  the  report,  it  is  given 
below. 

Report  of  Sugar  Beet  Experiments. 

I. — Name 2. — County 3. — Post  offiice 

4.  — Variety 

5.  — Date  of  planting 

6.  — Date  of  harvesting 

7.  — Character  of  soil  

8.  — Amount  of  cultivation 

9.  — Weather 

TO. — Amount  of  land  used 

rr. — Amount  of  seed  used 

12.  — Distance  between  rows .’ 

13.  — Distance  between  beets  in  row 

14.  — Dength  of  row  gathered 

15.  — Number  of  beets  in  ffathered  row 

16  — Weight  of  beets 

17.  — Yield  per  acre 

18.  — Actual  cost  of  crop 

19.  — At  what  price  per  ton  could  you  afford  to  rai.se  beets  in  quantity? 

20.  — Were  beets  troubled  by  any  insect  or  other  pest  ? 

21.  — Remarks 

Notes — Answer  all  questions;  under  cultivation  give  full  data;  for  calcu- 
lating yield  use  following  method  which  is  that  used  by  Dr.  Wiley  for  mak- 
ing his  calculations. 

“When  the  beets  seem  to  be  mature  .select  an  average  row”  and  gather 
every  plant  along  a distance  which  should  vary  as  follows,  according  to 
width  between  rows; 

inches  apart  gather  75  feet 

“ “ ' “ 66^/3 

“ “ “ 59.8 

“ “ “ 54^/ 

" " “ 50 

The  number  of  beets  growing  in  the  row,  of  the  length  above  mentioned, 
must  be  counted.  The  tops  are  then  to  be  removed,  the  beets  carefully 
washed  free  of  all  dirt,  wiped  and  weighed.  When  the  row  is  not  long 
enough  to  meet  the  conditions,  take  enough  from  the  adjacent  row  to  make 
up  the  required  length.  The  number  of  beets  harve.sted  multiplied  by 
435.6  -will  give  the  total  number  per  acre.  The  total  weight  of  beets 
harvested  multiplied  by  435.6  will  give  the  }deld  per  acre  ’’ 

Citizens  of  Oregon  raising  beets  from  seed  obtained  elsewhere  are  also 
requested  to  send  samples  for  analysis,  and  to  report  according  to  the  above 
form.  If  there  are  several  samples  from  different  varieties  of  seed  a report 
should  be  sent  with  each.  Extra  blanks  will  be  sent  upon  application. 
No  beets  will  be  analyzed  unless  the  cultivation,  yield  and  cost  per  acre  are 
given.  Address  all  communications  and  samples  to 

G.  W.  SHAW,  Chemist  Exp’t  Station, 

* Corvallis,  Oregon. 
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APPENDIX. 


Sugar  Beet  Experiments  of  1890. 

As  stated  in  the  previous  paper,  experiments  were  carried  on  during  the 
season  of  1890  with  the  sugar  beet,  and  as  no  bulletin  setting  forth  the 
results  has  been  published  the  analyses,  etc.,  are  given  in  the  following  page§. 

It  is  but  fair  to  state  that  these  experiments  were  commenced  under  the 
direction  of  Prof.  P.  H.  Irish,  formerly  chemist  of  the  Station,  and  the 
analyses  given  under  the  date  of  1890  were  made  by  him.  The  writer,  then, 
waives  all  responsibility  for  the  work  previous  to  1891,  and  only  the  bare 
facts  as  shown  by  the  memoranda  in  the  possession  of  the  Station  so  far  as 
they  could  be  collated. 

At  the  beginning  of  the  season,  beet  seed  was  obtained  from  B.  H.  Dyer, 
Alvarado,  Cal,,  and  the  Department  of  Agriculture  at  Washington,  which 
was  sent  to  a number  of  persons  who  had  previously  consented  to  raise  the 
beets  in  co-operation  with  the  Station.  Instructions  for  cultivation  were 
sent  with  each  package  of  beet  seed  and  the  farmers  were  urged  to  follow 
the  instructions  as  closely  as  possible.  The  results  obtained,  as  shown  by 
the  beets  that  were  sent  to  the  Station  for  analysis,  showed  that  in  many 
instances  the  directions  were  not  carefully  followed,  yet  they  were  quite 
encouraging  considering  the  circumstances  under  which  the  beets  were 
grown. 

Too  mucli  reliance  cannot  be  placed  upon  the  figures  as  this  was  the 
first  attempt  to  raise  beets  and  they  were  often  found  too  large.  A com- 
plete analysis  of  the  beets  was  not  made  owing  to  a lack  of  working  force 
at  the  Station,  and  the  large  amount  of  other  work  that  was  crowding. 

In  only  a few  cases  was  the  weight  of  the  beet  recorded,  or  at  least  the 
present  chemist  was  unable  to  find  any  data  except  for  the  few  cases  men- 
tioned in  the  following 

TABLE. 
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1.  — G.  W.  Mitchell i Washington  1107  I 11.00  Clay  Loam 

2.  —A,  R.  Shipley ' Washington  1305  10.05  

3.  — Geo.  Rogers Polk  940  11.50  Clay  Loam 

4.  — H.  C.  Perkins Lane  595  8.50]  Beaverdam 

5.  — Clark  Walters i Umatilla  501  H-75  

6. — W.  C.  Cusick I Union  512  12.05  Alkali 

7.  — Wni.  Brazleton i Benton  289  16.00  ; Tideland 

Average ' 749. -|-j  H-77  
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It  is  well  to  call  particular  attention  to  the  wide  variation  in  the  percent- 
age of  sugar,  and  to  notice  the  high  per  cent,  of  sugar  from  the  beet  grown 
on  the  tidelands.  Whether  these  lands  have  any  close  connection  with  the 
amount  of  sugar  remains  to  be  seen  from  further  experiments. 
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The  season  was  particular!}^  dry  and  a number  to  whom  seed  was  sent 
reported  that  the  dry  weather  had  ruined  the  beets.  In  nearly  all  cases 
weather  was  reported  as  very  dry,  even  when  the  beets  were  sown,  hence  it 
will  be  seen  that  the  beets  were  not  grown  under  the  best  conditions.  Be- 
low is  given  a few  quotations  from  letters  from  persons  who  grew  the  beets. 

In  relation  to  No.  70  Mr.  Smith  says:  “The  seed  was  planted  on  May 

14,  in  row’s  about  20  rods  long  and  20  inches  apart — furrows  made  with 
shovel  plow  between  rows  for  irrigation.  Seed  came  up  fairly  well,  and 
grew  first-rate  during  the  season.  Irrigated  and  hoed  them  as  they  seemed 
to  need  it.  Soil,  a part  sandy  loam,  and  a part  a strong  alkali,  baking  very 
hard  after  being  wet.  You  will  notice  that  some  of  the  specimens  have 
blotches  on  them  similar  to  scab  on  potatoes,  indeed,  potatoes  growing 
alongside  of  beets  are  very  scabby.’’ 

Of  No.  64,  Mr.  Cusick  writes:  “The  one  marked  ‘A’  was  grown  on  alkali 

soil;  soil  so  strongly  impregnated  that  last  season  I could  raise  no  potatoes 
thereon.  This  season  alongside  of  them  wheat  was  grown  and  a large 

growth  of  straw  was  produced,  but  the  grain  was  of  a poor  quality 

Neither  sample  was  irrigated  nor  manured,  but  both  on  good  soil,  barring 
the  alkali  in  one.’’ 

Mr.  C.  P.  Heald,  of  Hood  River,  wrote  as  follows  under  date  of  August 
28: — “The  cut  worms  have  destroyed  every  plant  in  one  patch  of  the  beets, 
and  there  are  but  a few  weak  plants  left  in  the  other  bed  which  were  over- 
looked by  the  cut  worms,  for  the  reason,  I suppose,  that  they  were  so 
small.  The  ground  was  literally  alive  with  the  pests,  and  I could  make  no 
headway  against  them.  ’ ’ 

The  above  experiment  can  only  be  considered  as  preliminary,  yet  all 
things  considered  they  are  sufficiently  encouraging  to  warrant  further 
experiment.  It  will  be  seen  from  the  preceeding  page  that  the  conditions 
were  more  favorable  in  1891  and  these  as  well  as  the  fact  those  co-operating 
knowing  better  what  was  desired  of  them  made  a better  showing  in  all 
ways.  It  will  be  seen  that  in  the  experiment  of  1889-90  there  were  very  few 
beets  showing  a paying  quantity  of  sugar,  w’hereas  nearly  all  the  beets  of 
1890-91  show  a workable  amount.  This  fact  is  very  significant  when  it  is 
remembered  that  Oregon  is  yet  comparatively  unacquainted  with  the  best 
methods  of  treating  the  beet.  * 

In  this  connection  let  us  use  the  words  of  Mr.  B.  H.  Dyer,  taken  from  a 
circular  sent  in  1885  to  the  members  of  Congress.  In  relation  to 
establishming  the  industry  in  California,  he  says: — “One  of  the  greatest 
obstacles  we  had  to  contend  with,  was  to  induce  the  farmers  of  California 
to  cultivate  beets  in  a manner  to  be  profitable  to  manufacture  into  sugar, 
we  had  to  convince  them  that  beets  raised  properly  for  sugar  were  not 
exhaustive  to  the  soil.  We  have,  at  this  time  overcome  most  of  the  farm- 
ers prejudices,  and  now  have  no  difficulty  in  obtaining  an  abundant  supply 
of  beets,  cultivated  properly  for  sugar.  Our  farmers  have  ascertained  by 
actual  experience,  that  beets  are  very  desirable  to  rotate  with  other  crops; 
cereals  raised  on  land  planted  to  beets  the  preceeding  year  give  large 
returns.  ’ ’ 
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Insects  Injurious  to  Young  Fruit  Trees. 


As  a consequence  of  the  very  general  fruit  tree  planting  at  present  in 
vogue  in  many  parts  of  Oregon,  iiiimerous  inquiries  relative  to  insect  pests 
found  upon  young  trees  have  been  received  at  the  Experiment  Station. 
Very  many  of  these  questions  could  be  answered  by  reference  to  Bulletin 
No.  5.  Unfortunately  the  edition  of  that  is  completely  exhausted  and  in 
the  present  Bulletin  there  are  descriptions  and  figures  of  a number  of 
species  which  were  discussed  in  the  former  publication.  They  are  repeated 
here  in  order  that  the  many  who  did  not  get  No.  5,  may  acquaint  them- 
selves with  the  pests  described  therein. 

It  must,  by  no  means,  be  inferred  from  the  heading,  that  the  following  list 
does  not  affect  mature  trees  also.  This  title  is  employed  simply  to  em- 
phasize the  neceSvSity  of  diligence  on  the  part  of  the  fruit  grower  at  a time 
when  the  trees  are  least  able  to  resist  insect  attack.  For  reasons  of  economy 

we  will  be  as  brief  as  possible  in  the 
treatment  of  the  subject.  Fig- 
ures I,  2,  4,  8,  9,  II,  12,  were 

produced  from  cuts  courteously 
loaned  by  the  California  State 
Board  of  Horticulture 
Wherever  straight  lines  occur 
in  the  figures  they  indicate  the 
natural  size  of  the  insect  by  the 
side  of  which  they  are  placed. 

San  Jose  Scale. 

Female  scale  round,  flattened, 
gray,  with  center  yellowish,  about 
one  tenth  in.  in  diameter.  Scale 
of  male  smaller,  darker  and  slight- 

FIG,  I ly  elongated.  The  eggs  hatch  about 

Pear  and  twig  infested  with  San  Jose  Scale. 

the  time  the  cherries  are  turning  red  and  the  young  insects  migrate  over  the 
tree,  soon  becoming  fixed  and  secreting  scale.  This  scale  is  becoming 


alarmingly  abundant  in  Oregon.  It  has  been  found  on  other  than  fruit 
trees,  and  is  undoubtedl}^  carried,  in  larval  stage,  from  orchard  to  orchard 
and  tree  to  tree  by  winds,  by  birds,  by  bees  and  other  insects. 

Branches  badly  affected  with  this  scale  look  reddish,  and  leaf  and  fruit, 
if  scale  is  found  thereon,  show  small  red  rings  on  their  surface  about  the 
insects.  This  is  a peculiarity  characteristic  of  this  scale.  The  sapwood  of 
badly  infested  trees  is  found  to  share  this  red  color. 

$ REMEDIES. 

Inasmuch  as  the  young  hatch  at  different  times  and  the  scale  can  be 
found  in  all  stages  during  the  summer,  remedies  applied  -during  the  warm 
weather  are  not  satisfactory,  and  the  fruit  growers  strongest  hold  is  the 
v\dnter  wash  of  lime,  sulphur,  and  salt. 

Recipe  for  Whiter  Wash. — a.  Boil  lo  lbs  of  lime  and  20  Ris  of  sulphur  in 
20  gals  of  water  unfil  all  the  sulphur  is  dissolved. 

d.  Mix  1 5 lbs  of  lime  and  15  lbs  of  salt  and  add  enough  water  to 
make  60  gals. 

Add  a to  b.  Mix  well  and  strain  through  burlap.  Spray  affected 
trees  with  the  solution,  warming  it  to^bout  blood  heat. 

A nozzle  with  a large  orifice  would  have  to  be  used,  otherwise  it  will  clog 
the  aperture. 

Recipe  for  Summer  Wash. — a,  10  lbs  Whale  oil  soap,  20  gals,  of  water. 

I lb  Am.  concentrated  lye  2 lbs  sulphur  i gal  of  water. 

When  a is  heated  enough  to  become  thoroughly  liquid  and  b has  been 
boiled  until  it  is  thoroughly  mixed  and  dark  brown,  add  b\.o  a then  heat 
for  half  an  hour,  add  30  gals  of  water,  and  use  at  a temperature  of 
about  110°  Fahr. 

Through  May,  June  and  July  is  the  best  time  to  use  this  spray. 

It  is  also  effectual  in  lessening  the  injur}^  caused  by  the  apple  scab, 
[Fusicladium  dendriticum)  is  sure  death,  when  used  thorough!}’, 

against  the  branch  form  of  Woolly  Aphis;  Green  Aphis  succumbs  to  it  at 
once,  and  when  sufficiently  diluted  we  have  used  it  successfully  against  the 
Cabbage  Louse  on  Cabbage,  Cauliflower,  Kale  and  Brussels  sprouts,  without 
injury  to  leaves.  A number  of  insect  enemdes  prey  upon  the  San  Jose  Scale. 

Should  young  trees  be  received  affected  with  this  or  any  other  scale, 
they  should  be  disinfected  before  planting. 

Dipping  them  in  a solution  of  i Rj.  Am.  concentrated  lye  to  every  2 gals, 
of  water  isrecommended.  It  would  seem  that  a moment’s  immersion  in  the 
wash  recommended  for  summer  use  against  this  scale  (120°  Fahr.)  would 
accomplish  the  desired  object.  We  have  never  Had  an  opportunity  to  test 
this;  as  a matter  of  fact  the  sale  of  such  trees  is  against  the  law  and  is 
punishable  by  a heavy  fine. 

Oyster  Shell  Scale. 

In  shape  the  female  of  this  scale  resembles  a mussel  shell,  is  grayish 
brown,  about  of  an  inch  long.  The  scale  of  the  male  is  straight  and 
much  smaller  than  the  female.  The  eggs  hatch  into  tender  yellow  lice 
about  the  time  the  trees  are  blooming,  and  before. 


REMEDIES. 

Scrape  mature  trees  well  in  winter  to  get  rid  of  old  scaly  bark.  Ex- 
amine young  trees  before  planting  and  clean  if  infested.  In  summer,  use 


FIG.  2. 

Oyster  Shell  Scale.— I,  Egg.  2,  Young  Insect.  3,  Young,  with  secretion 
forming  scale.  4,  A form  of  the  scale  before  it  reaches  maturity.  5 and  6. 
Appearance  of  Insect  after  moulting.  7,  Mature  scale.  The  lines  indicate 
the  natural  size  of  insect. 


wash  recommended  above  for  San  Jose  Scale,  when  lice  are  hatching,  or 
kerosene  emulsion.  After  scraping  trees  apply  the  wash  recommended 
below  for  apple  tree  borers. 


Woolly  Aphis. 

Found  in  woolly  clusters  on  our  apple  trees.  Everywhere  too  common. 
A root  form  infests  the  tree  below  the  ground  and  there  is  thought  to  be  a 


FIG.  3. 

Woolly  Aphis.— a.  galls  on  root.  b.  larva,  c.  winged 
female,  d.  leg,  e.  beak,  f,  antennae  of  female.,  g. 
antennae  of  larva. 


migration  from  root  to  branch.  This  insect  ruptures  the  bark  of  the 
branches  and  causes  gnarled  condition  of  the  roots,  sapping  the  tree’s 
vitality  and  affecting  its  bearing  qualities. 


REMEDIES. 


Old  and  valueless  trees  which  are  badly  infested  should  be  destroyed  by 
burning  root  and  branch.  If  the  colonies  on  branch  are  few,  a feather 
dipped  in  pure  kerosene  and  applied  to  each  colony  will  kill  them.  Or  if 
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ver}’  few  they  can  be  crushed  with  the  hand.  In  summer  they  can  be  kill- 
ed by  spraying  forcibly  and  frequently  with  the  summer  wash  recommend- 
ed for  San  Jose  Scale,  applied  warm. 

Trees  treated  with  this  wash  last  summer  (see  report  of  work  with  the 
Codling  Moth)  were  practically  exempt  from  the  branch  form  of  Woolly 
Aphis  as  long  as  spraying  continued,  though  they  had  been  badly  affected 
in  previous  years. 

The  following  Rosin  Solution  will  kill  them.  It  is  also  good  for  other 
Aphidas,  .when  used  at  one  half  the  .strength  here  indicated. 

Rosin  Solution. — Dissolve  one  pound  of  Am.  concentrated  lye  in  two 
quarts  of  water,  add  qfbs  of  rosin,  heat  until  dissolved  and  then  add  2)4 
gals,  of  water.  , 

Use  as  spray  when  warm  (ioo°  F.),  diluting  it  by  adding  i gallon  of  water 
to  every  quart  of  the  solution.  To  kill  their  winter  eggs  and  eggs  of  any 
of  the  Plant  Lice  (little,  oval,  shining  black  bodies  found  in  clusters  about 
bud  axils)  use  i pound  Am.  coiicentratOd  lye  to  every  gallons  of  water. 
Never  use  this  wash  on  any  tree  after  the  buds  begin  to  swell. 

P'or  root  form,  lay  bare  the  roots,  pour  some  soft  soap,  slightly  thinned, 
over  them,  and  cover  them  with  soil  other  than  what  was  taken  out.  Or, 
heap  unleached  ashes  and  lime  about  base  of  tree.  Gas  lime  spread  about 
the  tree  (about  two  shovelfuls)  so  as  not  to  be  in  contact  with  the  bark,  is 
said  to  be  excellent.  The  use  of  bisulphide  of  carbon  may  prove  efficient 
in  connection  with  this  form  of  pest. 

This  Aphis,  as  well  as  others  of  the  same  family,  are  preyed  upon  by  par- 
asites and  many  beneficial  insects  such  as  “Lady  Bugs,”  Laced-winged  Flies, 
vSyrphus  Flies,  etc. 

Western  Peach-Tree  Borer. 

Sannania  Pacifica. —Riley . 

A .steel-blue,  wasp-like  looking,  clear-winged  moth  which  flies  in  the  day 
time.  It  lays  its  eggs  on  the  plum,  cherry  and  peach  tree  (or  peach  stock, 
whatever  the  tree  may  be)  at  or  near  the  collar  and  the  larva,  hatching, 
bores  downward  in  the  sapwood  and  bark. 


FIG.  4. 

We.stern  Feach  Borer.  Larva,  and  Male  and  Female  Moths.  Also  Moth  emerging 

from  Cocoon. 

The  full  grown  worm  is  about  i inch  long,  yellowish  white  with  a red 
dish,  brown  head  and  strong  brown  jaws.  The  presence  of  the  pest  is 
indicated  by  exuding  gum  often  mixed  with  sawdust-like  castings. 

It  behooves  all  owners  of  peach  or  prune  trees  to  be  alive  to  the  destruc- 
tion which  this  pest  can  cause. 

REMEDIES. 

Examine  collar  and  larger  roots  for  borer  twice  a year,  early  in  February 
and  again  in  October.  At  these  times  dig  the  soil  away  and  make  a careful 
.search,  as  the  larvse  are  often  found  way  down  among  the  larger  roots. 
Remove  borers,  when  found,  with  knife. 

Wash  trunk  earl}^  in  May  and  again  six  weeks  later  with  the  following: 

Add  I gal.  of  hot  soft  water  to  i gal.  of  common  soft  soap  and  stir  in  r 
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pint  of  crude  carbolic  acid.  When  well  mixed  add  ten  gallons  of  soft  water 
and  enough  lime  to  make  the  mixture  a thin  white  wash. 

Some  entomologists  recommend  the  addition  of  a little  glue  to  tin's  mix- 
ture to  make  it  more  durable. 

At  the  Station  we  have  wrapped  (July  14,  1891),  7 trees  with  newspaper, 
several  thicknesses,  allowing  it  to  project  a fev/  inches  below  the  surface 
and  to  extend  up  to  lower  branches.  Removed  Oct.  8 and  trees  found  ex- 
empt from  borers.  This  paper  should  be  applied  earlier  in  the  season.  We 
have  also  painted  the  trunks  and  collars  of  a number  of  trees  with  the  rosin 
wash,  full  strength,  recommended  under  Woolly  Aphis,  with  good  resuls. 

Flat  Headed  Apple  Tree  Borer. 


A dark-brownish  active  beetle  to  of  an  inch  long,  umler  side  with  a 
coppery  lustre.  Its  larva,  a yellow  grub  about  t inch  long  with  a very  large 
flattened  head,  attacks  not  only  the  base  of  the 
apple  tree,  but  is  found  more  or  less  over  the  trunk 
and  is  not  conflned  to  the  apple  but  attacks  pear 
and  plum  and  occasionally  the  peach.  Discolored 
bark  which  has  a dried  appearance  almost  always 
indicates  the  presence  of  the  borer;  often,  too, 
the  sap  oozes  out  where  the  pest  is  at  work,  and 
the  sawdust-like  castings  are  seen  either  on  trunk 
or  at  base  of  tree.  The  eggs  are  laid  by  tlie  bee- 
tle in  cracks  and  crevices  of  the  bark  and  the 
young  larva  bores  into  the  sap  wood.  Later  it 
works  in  the  more  solid  wood.  It  undergoes  its 
transformations  jiTst  beneath  the  bark. 

RKMEDIKS. 

Use  the  same  precautions  and  remedies  suggest- 
ed for  peach  tree  borer.  Young  trees  newly  trans- 
planted and  weak  trees  are  more  subject  to  attack, 
and  it  is  a noticeable  fact  that  the  southwest  side 
of  the  tree  v.'here  the  bark  may  have  been  injured 
by  the  hot  sun,  is  preferabh'  the  place  of  attack. 

Woodpeckers  pick  these  borers  from  their  hiding  places  and  three  or 
four  parasitical  insects  are  known  to  attack  them. 


FIG.  5. 

P'l.\t-headed  Apple-Tree 
Borer. — a.  Larva.  3,  Pu- 
pa, c,  Head  of  larva,  d, 
Beetle. 


Green  Aphis,  Peach  Aphis,  Plum  Aphis. 


The  Green  Aphis  [A.  malt)  is  found  on  the  apple.  The  Peach  Aphis 
yMyzus  persicae)  are  black,  brownish,  or  yellowish  inch  long.  The  Plum 
Aphis  is  green  with  blackish  markings  on  abdomen.  The  name  in  each 
case  indicates  the  food  plant  of  the  insect. 


REMEDIE.S. 

II  but  few  colonies  are  observed 
in  an  orchard,  perhaps  crushing  by 
hand  is  the  most  practical  remedy. 
Spraying  with  kerosene  emulsion 
No.  I (see  beyond  under  Kero- 
sene Emulsion)  in  the  proportion 
of  I part  emulsion  to  25  parts  of 
water  will  kill  any  of  these  without 
injury  to  the  foliage.  There  is  the 
greatest  necessity  for  earh’  treat- 
ment, before  the  lice  get  well  start- 
ed, and  when  their  numbers  are 
comparatively  few.  Spraying  with 
strong  soap  suds  or  soap  suds  and 


(<rei:n  Ai>ms. 


FIG.  6. 

-Winfred  and  wing'less  fonm 


tobacco  is  another  summer  treatment  recommended,  A forcible  .spray 


(8) 

should  be  directed  against  the  under  side  of  the  leaves  and  every  part  where 
the  insect  may  be  concealed,  should  be  reached  by  the  spray.  We  have 
found  that  the  Climax  Nozzle,  manufactured  by  the  Nixon  Nozzle  and  Ma- 
chine Co.,  Dayton,  Ohio,  does  good  work  against  these  and  all  other  Aphids, 
inasmuch  as  it  delivers  the  spray  with  great  force.  To  destroy  winter  eggs, 
see  remedy  under  Woolly  Aphis. 

Pear  and  Cherry  Tree  Slug. 

A dark  green  slimy  worm  about  ^ inch  long  found  feeding  on  the  leaves 
of  pear,  cherry  and  other  trees.  It  eats  the  upper  side  of  leaf,  causing  it 


FIG.  7.  • 

Saw-Fly  producing  Pear  Cherry  Leaf,  .showing  Slug  at  work,  a,  Larva, 

and  Cherry  Tree  Slug.  natural  size. 

to  wither  and  fall  to  the  ground.  This  larva  undergoes  its  transformations 
in  the  ground,  changing  to  a four-winged  fly  which  lays  its  eggs  on  the 
leaves. 

REMFDY. 

Spray  affected  trees  when  foliage  is  full,  with  i pound  good  Paris  green  to 
every  250  gallons  of  water  used.  Five  pounds  of  soap  added  to  that  quan- 
tity of  liquid  will  help  it  to  spread  evenly  over  the  leaves.  Thoroughly 
mix  these  and  keep  them  well  stirred  when  using.  This  mixture  cannot  be 
used  when  the  bloom  is  on,  nor  can  it  be  used  on  cherry  trees  when  the 
fruit  is  just  starting. 

Hellebore  i oz.  to  2 gals,  of  water  is  claimed  to  be  an  effective  remedy, 
applied  the  same  way. 

Peach  Moth. 


Several  terminal  twigs  of  peach  trees  have  been  sent  to  the  Station  con- 
* taining  the  pinkish  larvae  of  the  Peach  Moth  or 
Twig  Borer,  about  ^ in.  long.  They  affect  the 
fruit  of  the  peach  and  plum  as  well  as  the  twigs. 

This  insect  is  not  likely  to  become  a serious  pest. 
The  only  sure  remedy  is  to  remove  infested  twigs 
and  burn  them. 

Probably  the  summer  wash  recommended  for  the 
San  Jose  Scale  would  prove  beneficial  if  a remedy 
were  necessary. 

In  the  east  this  insect  feeds  on  srawberry  roots. 

WHITE-MARKED  TUSSOCK  MOTH 


Peach  Moth  and  Larva, 
Fularg;ed  and  natural  .size, 
and  twig  showing  work  of 
i nsect. 


Female  moth  wingless  about  in.  long  brown- 
ish; male  gray  strikingly  marked  with  darker  col- 
ors and  with  white : 


Caterpillar  light  yellow  i in.  or  more  long,  head  and  two  protuberances 


(9) 


toward  posterior  end  of  body,  red.  Four  tufts  on  back  yellowish  white. 
One  black  plume  extends  from  posterior  end  of  body,  two  from  the  anterior 


fig.  9. 

White-markku  Tussock  Moth,  Caterpillar  on  Apple  Leap'.— a young  caterpillar 
c.  Crvsalisol  female.  </.  that  of  male.  a.  The  wingless  female  shown  on  empty  cocoon. 
The  male  moth  is  ahso  figured. 

end.  Fine  yellowish  hairs  on  side  of  body.  Egg  masses  found  on  a cocoon 
beneath  a leaf  fastened  to  branch  of  tree. 

The  larva  being  a leaf  eater  would  naturally  succumb  to  arsenical  sprays 
used  against  the  "^Codling  Moth.  It  is  by  no  means  a serious  pest. 

Cu^  Worms.  ‘ 


The  various  colored  larvae  of  several  night-flying  Moths.  Unfavorbly  known 

as  ‘‘cut  worms”  on  account  of  their  habit 
of  cutting  through  the  roots  of  many  gar- 
den vegetables  just  below  the  ground,  or 
through  the  stalk  just  above  the  ground. 
Some  species  also  injure  young  fruit  trees 
by  climbing  up  the  trunks  and  feeding- 
on  the  tender  buds  and  leaves. 


REMEDIES. 

Inasmuch  as  they  lie  concealed  during 
the  day  in  the  immediate  neighborhood 
of  the  plant  attacked  the  previous  night, 
when  a young  tree  is  observed  to  be  new- 
ly injured,  the  orchardist  should  look  for 
the  depredator  in  the  earth  a few  inches 
from  the  tree  and  one  or  two  inches 
below  the  surface.  Pieces  of  tin  or  zinc 
fastened  round  the  tree  in  the  form  of 
PIG.  10.  an  inverted  funnel  keeps  them  from 

CuT-WoRM  AND  MoT'H.  asceiidiiig.  .Shaking  the  trees  late  at 

night  and  so  jarring  them  onto  a .sheet  below  is  one  good  means  of  col- 
lectmg  them.  Numerous  holes,  about  one  inch  in  diameter  and  a few 
inches  deep,  punched  in  ground  about  trees  will  serve  as  traps  into  which 
.some  will  fall  and  be  unable  to  extricate  themselves.  Sprinkling  the 


(lo) 

leaves  and  buds  with  Paris  Green  solution  ( i lb  to  300  gals,  of  water)  will 
kill  them.  Dipping  bunches  of  freslih’  cut  clover  in  the  solution  of  Pans 
Cxreen  and  scattering  same  about  trees  will  poison  many.  In  preparing 
these  baits  the  solution  might  with  profit  be  made  stronger  than  the 
proportion  given.  After  eating  of  this  clover  the  wonns  burrow  beneath 
the  ground  an  inch  or  two  and  there  die;  one  must  not  expect  to  find  them 
on  the  surface. 

Cabbage  leaves,  it  is  claimed,  laid  on  the  ground  form  attractive  baits 
under  which  they  conceal  themselves  and  can  be  killed  in  the  morning. 

Gardeners  will  readily  see  which  of  the  above  remedies  are  applicable  in 
vegetable  gardens. 

Divaricated  Buprestis. 

A rough  bronze  colored  beetle  near!}’  i in.  long.  The  wing  covers  at  pos- 
terior end  are  slightly  .spread  apart.  Freqnently  found  sunning  itself  on 
limbs  of  cherry  and  peach.  The  larva  or  grub,  which  feeds  on  the  sap- 
wood  closely  resembles  the  flat-headed  borer.  Though  reported  as  not 
especiall}'  troublesome,  I have  iust  taken  (Mar.  9)  from  the  collar  of  a peach 
tree,  larva  of  this  species  over  inches  long  and  in  the  same  tree  found 
two  or  three  other  specimens  considerably  smaller.  The  treatment  recom- 
mended for  the  Peach  Tree  Borer  would  be  efficacious  here. 

Red  Spider. 

i Tetranychus  telarius. — Linn.  ) 

Not  a true  spider,  but  a minute  mite  wffiich  sometimes  swarms  on 
branches  of  fruit  trees.  Their  small  eggs,  colorless  when  laid  soon  turn 
reddish,  making  affected  spots  on  branches,  look  as  though  covered  with 
iron  rust. 

These  little  fellows  spin  delicate  webs  on  the  under  side  of  a leaf  and 
there  feed  on  the  leafs  juices.  The  leaves  thus  affected  turn  yellow. 
Quite  recentl}'  some  dried  prunes  were  sent  us  covered  with  this  pest. 

REMEDIES. 

vSpraying  with  strong  soap  suds  will  destroy  them,  should  they  become 
troublesome;  but  said  spray  must  be  directed  against  under  side  of  leaves  until 
those  parts  are  thoroughly  wet.  In  \\dnter  the  eggs  can  be  destroyed  by 
a wash  of  i ffi  Am.  concentrated  lye  in  2^  gals,  of  water.  Kerosene  em- 
ulsion is  disastrous  to  these  animals,  as  is  also  any  wash  containing  sulphur. 

This  little  pest  is  frequently  very  troublesome  on  green  house  plants, 
and  is  reported  as  injuring  the  hop  vine. 

Tent  Caterpillars. 

Hairy  caterpillars  spinning  webs  on  forest  and  fruit  trees.  See  Bulletin 
No.  14. 

Canker  Worms. 

vSmooth,  naked  caterpillars  called  “measuring  worms”  or  “loopers”  from 
their  peculiar  mode  of  walking.  They  are  leaf  eaters  and  could  there- 
fore be  successfully  attacked  with  the  arsenical  spray. 


Branch  and  Twig  Borer. 

A small  brownish  beetle  boring  in  axils  of  twigs  on  pear 
and  other  trees.  See  Bulletin  No  14. 


EIG.  II.  Branch  and  Twig  Borer. 


(Il) 

Unicorn  Prominent. 

A leaf  eating  caterpillar,  not  common  enough  to  cause  special  injury  and 
seldom  noticed  because  of  its  protective  coloring.  Hand  picking,  jarring 
trees,  and  arsenical  poisons  could  be  used  against  it. 

Plum  Tree  Catocala. 

A moth  whose  eggs  produce  a caterpillar  in.,  whose  body  is  thickened 
in  middle.  General  color  of  caterpillar  grayish  brown  with  two  to  four 
small  reddish  tubercles  on  each  segment.  On  upper  part  of  ninth  segment 
there  is  a fleshy  horn  ; on  twelfth  segment  a fleshy  ridge  tinted  behind  with 
deep  reddish  brown.  Leaf  eaters,  but  not  common  enough  to  cause  special 
injury. 

Red-humped  Caterpillar. 

A leaf  eating  caterpillar  a little  over  an  inch  long,  emitting  a strong  di.s- 


agreeable  odor  when  handled.  Head  red  and  a red  hump  on  fourth  .seg- 
ment. Hand  picking  and  jarring  trees,  for  this  and  the  preceeding  could 
be  resorted  to  if  necessary. 

Cicadas. 

Different  species  of  so  called  “Locusts’ ‘ and  among  them  the  Seventeen 
Year  Locust.  The  mature  insect  punctures  the  branches  and  in  the  slits  so 
made  deposits  her  eggs.  The  twigs  and  branches,  thereby  weakened,  are 
broken  by  the  wind.  The  larval  and  pupal  stages  are  passed  in  the  ground 
where  the  larvae  feed  on  the  juices  of  the  roots.  The}^  have  not  been  re- 
ported to  the  Department  as  yet  doing  damage  in  Oregon. 

Scolytid  Borers. 

The  larvae  of  very  small  snout  beetles  which  not  only  destroy  vast  areas 
of  forest  but  frequently  attack  fruit  trees.  A number  of  reports  have 
reached  the  Station,  accompanied  by  specimens,  which  bear  evidence  to 
this  latter  habit.  Their  presence  in  a tree  in  large  numbers  foretells  its 
death.  They  work  on  trunk  and  branch  and  their  mines  are  just  under- 
neath the  bark.  Frequently  the  course  of  their  burrow  is  plainly  indicated 
on  the  outside  of  the  bark  by  a narrow,  tortuous  blister,  as  it  were. 

The  whitewash  recommended  for  the  apple  tree  borer  would  act  as  a pre- 
ventive in  this  case.  We  have  before  us  now  (Feb.  23)  some  of  these  larvae 
transforming  into  beetles,  indicating  the  necessity  for  early  .spring 
treatment. 

Once  in  the  tree  the  surest  way  to  conil)at  them  is  to  cut  off  the  branch,  or 
trunk,  ])elo\v  the  affected  region  and  burn  it.  It  is  .fair  to  conclude  that 
where  young  fruit  trees  are  planted  among.st  timber,  they  may  invite  attack. 
We  woidd  sugge.st  to  tho.se  planting  fruit  trees  in  the  midst  of  exten.sive 
tracts  of  timber,  as  on  claims,  that,  if  the  fore.st  in  the  vicinit}’  is  affected 
the  best  way  to  prevent  the  spread  of  the  pest  is,  as  far  as  practicable,  to 
cut  down  all  the  dead  and  dying  trees  in  the  • neighborhood,  strip  of  the 
bark,  and  use  it  (the  bark)  for  fuel.  The  loosened  bark  on  forest  trees 
newly  affected  should,  if  deemed  practicable,  be  .stripped  off  and  burnt. 
Thousands  of  these  minute  larvae  can  be  found  in  one  .stump  in  felled 
regions.  If  the  l^ark  froTU  such,  stinnps  be  burned,  the  naked  stumps  do  not 


ofFer  so  great  inducements.  .Such  radical  nieasure.s  as  outlined  ahov^e  would 
liardly  be  called  for  unless  the  pest  became  much  more  destructive  than  it 
is  at  present. 

Round  Headed  Appletree  Borer, 

Use  same  remedies  as  for  Flat  headed  borer.  This  species  however  con- 
fines its  attacks  to  the  ba.se  of  the  tree  while  the  Flat  headed  Borer  may  be 
anywliere  on  the  tinnk  and  sometimes  on  the  larger  branches. 

Pear  Blig^ht  Beetle. 

A very  small  dark  brown  beetle  about  one  tenth  of  an  inch  long  that 
works  at  the  base  of  the  pear  bud,  though  occasionally  found  on  other 
trees.  Cut  off  affected  twigs  and  burn  them  with  beetles  contained  therein. 

Purple  Scale,  Glover’s  Scale,  Lemon  Scale,  White  Scale. 

One  or  more  of  these  species  are  frequently  seen  on  imported  oranges 
and  lemons.  There  is  nothing  in  their  occurence  to  especially  alarm  the 
Oregon  orchardist,  although  they  are  a serious  meiiance  to  the  orange 
industry. 

Some  General  Suggestions. 

Thorough  cultivation,  thereby  keeping  trees  vigorous,  is  one  of  the  best 
means  of  preventing  insect  attack.  All  old  and  valueless  trees  badly  in- 
fested with  any  in.sect  pest  such  as  scale,  woolly  aphis,  borers  etc  should  be 
destroyed  b}'  burning,  as  they  form  the  supply  house  from  which  more 
valuable  trees  may  receive  the  infection. 

All  rubbish  should  be  kept  away  from  an  orchard  and  woodpiles  will 
fall  under  this  heading;  their  presence  near  an  orchard  is  undesirable. 
Cut  out  of  the  trees  all  dead  and  dying  w^ood.  All  fallen  fruit  should 
be  fed  to  stock  or  destro}^ed. 

Scraping  off  the  scaly  bark  from  mature  or  old  trees  and  white-washing 
their  trunks  will  do  much  to  keep  away  insects.  Take  care  that  your 
newly  planted  trees  do  not  get  sunburned  as  such  weakened  spots  are 
chosen  by  borers  for  the  beginning  of  their  operations,  A .shake  on  the 
southwest  side  of  each  tree  will  prevent  this. 


The  Codlingr  Moth. 

A detailed  report  of  the  season’s  work  with  the  Codling  Moth  will  have 
to  be  reserved  for  a later  bulletin.  Briefly,  it  costs  7 cents  per  tree,  labor 
and  material,  for  each  spraying,  using  the  combined  fungicide  and  insecti- 
cide employed  the  preceeding  year,  and  6 cents  per  tree  if  Paris  Green  and 
water  alone  are  used.  The  labor,  of  course  is  the  chief  expense.  In  this 
experiment  student  labor  was  employed  ; where  farm  labor  can  be  used  the 
attendant  expense  would  be  less.  We  used,  the  past  year,  a Bean  Spray 
Pump,  manufactured  by  the  Bean  Spray  Pump  Co.  Uos  Gatos,  Cal.,  and  for 
sale  by  Mitchell,  Lewis  & Staver  of  Portland,  agents  in  this  state.  This 
pump  worked  admirably.  As  far  as  we  have  gone  with  it  we  regard  it 
better  than  aii)^  pump  we  have  tried.  Equally  good  reports  of  its  merits 
come  to  us  from  various  fruit  growers  and  farmers  throughout  the  state. 
One  of  its  chief  recomendations  is  the  ease  with  which  it  is  w'orked 

We  had  a sheet  iron  tank  constructed,  holding  125  gallons,  which  hooked 
onto  a frame  which,  in  turn,  rested  on  a wagon  bed.  Below  the  tank,  and 
inside  the  frame  was  a sheet  iron  stove,  whereby  the  liquid  coiild  be  kept 
warm  if  necessary.  This  tank,  when  not  in  the  field  fitted  into  a brick 
furnace,  affording  a means  of  heating  any  desired  mixture.  The  nozzles 
used  were  the  new'  Vermorel  Cyclones  manufactured  by  the  Field  Force 
Pump  Co.  Lockport,  N.  Y, 

All  fruit  growers  realize  the  necessity  of  spraying.  Each  general  farmer. 


however,  must  decide  for  himself  whether  it  he  practical  or  not  in  his 
special  case  but  even  thouj^h  he  has  but  few  trees  and  raises  apples  for  his 
family  alone,  the  satisfaction  of  having  clean  smooth  fruit  without  blemish, 
shouM  prompt  him  to  the  slight  effort  and  expense  necessary. 

Oregon  apples  are  bringing  at  wholesale  in  Sacramento  market,  at  this 
date  Feb.,  $ .90  to  $ 1.50  per  box  and  in  some  fruit  raising 
districts  in  Oregon,  Medford  for  example,  farmers  receive 

from  40  cents  to  50  cents  for  apples  which  are  shipped  to  California,  the 
commission  men  furnishing  boxes  and  packing.  Portland  commission 
houses  are  paying  75c  to  ^1.50  per  box,  and  there  is  a good  retail  trade  in 
our  smaller  cities  at  50c  to  $1,00  per  bu.shel.  In  last  year’s  report  (see  tables 
Bulletin  10)  it  was  demonstrated  that  from  70  per  cent,  to  90  per  cent,  of 
fruit  can  be  saved  by  spraying  with  Paris  Green.  It  is  evident  that  at  least 
four  and  probably  more  sprayings  are  necessary  in  most  parts  of  the  State 
where  the  moth  is  established. 


Kerosene  Emulsion. 


The  general  usefulness  of  this  agent  canndt  be  too  strongly  emphasized. 
It  is,  without  doubt,  one  of  the  most  powerful  agents  known  to  the  agricul- 
turist. Simple  ill  composition,  when  properly  made  and  rightly  used,  it  is 
sure  death  to  very  many  insects  and  causes  no  injury  to  foliage.  It  is 
especially  good  for  use  against  the  various  species  of  plant  lice.  There  are 
two  or  three  ways  of  making  kerosene  emulsion,  viz: 

NUMBER  1. 

The  Riley-Hubbard  Einulsion. — One  half  pound  of  hard  soap  dis- 
solved in  one  gallon  of  w’^ater  ; while  boiling  hot  remove  from  the  fire 
and  add  2 gallons  of  kerosene  (any  cheap  brand)  and  agitate  immedi- 
ately by  forcing  through  pump  and  back  into  vessel.  After  a few  min- 
utes of  this  work  the  emulsion  should  form  a creamy  mixture. 

One  part  of  this  to  12  parts  of  water  is  recommended  for  the  various 
plant  lice.  It  would  doubtless  have  to  be  made  weaker  for  trees  wdth  veiy 
tender  foliage.  In  every  case  it  is  well  to  test  it  on  foliage  to  which  it  is  to 
be  applied,  before  using.  With  some  k;nds  of  hard  soap  this  will  not 
dilute  readily  with  water  unless  it  be  heated,  and  if  it  be  diluted 
with  hard  water  the  oil  may  rise  to  the  top  of  the  mixture.  These  are  the 
only  objections  to  this  emulsion. 

In  experiments  at  the  Station  we  used  this  emulsion,  but  substituted 
whale  oil  soap  for  the  hard  soap  recommended  and  diluted  with  hard  water. 
On  September  23d,  1891,  v/e  sprayed  a row  of  cauliflower  badly  affected 
with  cabbage  louse  with  this  emulsion  slightly  altered  as  indicated,  using 
one  part  of  emulsion  to  25  parts  of  water,  with  the  effect  of  killing  the  lice 
and  not  injuring  leaves.  A number  of  cabbage  plants  infested  with  this 
aphid  were  also  sprayed  with  the  same  strength,  also  a branch  of  a Grind- 
stone Pippin  infested  with  Green  Aphis.  In  each  case  the  lice  were  killed 
and  foliage  not  injured. 

Cabbage  plants,  young  and  old,  were  being  injured  at  this  time  by  the 
Cabbage- Moth,  Cerastoma  brassicellce,  which,  however  little  harm  it  may 
do  to  mature  plants,  can,  by  attacking  young  plants,  very  seriously  impair 
their  growth. 

The  larva  is  a slender  green  worm  about  ^2  inch  long  eating  many  ragged 
holes  in  cabbage  leaves.  It  spins  its  cocoon  and  undergoes  its  transforma- 
tions on  the  leaf.  The  same  solution  was  used  against  this  insect  with  per- 
fect success.  Pupae  which  were  drenched  with  the  spray  were  killed.  The 
spray  should  be  directed  against  these  pests  and  against  aphids  with  great 
force.  We  find  the  Climax  Nozzle  the  best  suited  for  this  purpose.  Atten- 


tion  lias  already  been  called  to  the  necessity  of  beginning  treatment  against 
all  plant  lice  early  in  the  season  before  they  get  well  started. 

In  this  experiment  we  diluted  with  cold  hard  water,  and  after  standing 
some  time  a part  of  the  oil  rose  to  the  top.  When  this  occurs  it  should  be 
skimmed  off,  as  pure  coal  oil  is  fatal  to  vegetation.  Soft  water  should 
always  be  used  with  this  emulsion  if  possible. 

Prof.  C.  V.  Riley,  U.  S.  Entomologist,  recommends  this  emulsion  for  the 
Hop  Louse,  I part  emulsion  to  25  parts  of  water,  and  it  has  proved  of  great 
benefit  in  this  direction. 

In  Bulletin  No.  10,  from  this  Station,  kerosene  emulsion,  i part  to  30 
parts  water,  was  recommended  as  a good  spray  for  the  hops,  and  for  plum 
trees  in  the  spring  before  the  louse  had  migrated  to  the  hops. 

From  answers  to  many  inquiries  sent  to  hop  growers  of  this  State,  we 
learn  that  it  was  tried  the  past  season  in  many  cases,  and  generally  with 
success,  though  several  reports  came  in  of  its  failure.  Such  failures  mu§t 
be  ascribed  to  the  fact  that  it  was  not,  in  those  cases,  properly  made  or 
properly  u.sed.  Under  the  right  conditions  it  is  a perfect  success. 

We  are  prompted  here  to  mention  the  fact  that  a prominent  hop  firm  in 
Washington  State  is  issuing  a circular  to  the  effect  that  an  extract  of  quassia 
chips  is  the  only  remedy  for  this  pest  and  denouncing  kerosene  emulsion  as 
of  no  value  against  the  hop  louse.  This  is  both  unjust  and  untrue  as 
repeated  experiments  have  proven. 

Hop  growers  should  have  ready  for  use  in  spraying  their  yards  a Cyclone 
noz7.1e  with  side  discharge  piece  in  order  to  reach  the  under  side  of  the 
lower  leaves.  These  nozzles  are  for  sale  on  this  coast. 


Fir,.  13 — Kxciolsiok  Kn.-\i*s.\ck  Stkayi'-.k. 

Knapsack  sprayers  which  lit  on  one’s  back  are  handy  in  s])raying  small 
\ ards  or  small  orchards.  Fig.  13  represents  one  sold  b}-  Win.  vStahl  of 


Ouincy,  111.,  for  |i4.  Another  is  manufactured  by  the  Field  Force  Pump 
Co.,  Fockport,  N.  Y.,  and  sold  at  the  same  price. 

Fig.  14  illustrates  the  new  Vermorel 
nozzle  which  has  given  satisfaction 
with  us  during  the  past  season.  It  is 
made  by  the  Field  Force  Pump  Co., 
and  sells  for  |i . 75  post  paid.  It  causes 
a fog-like  spray  similar  to  that  • ob- 
tained with  the  Cyclone.  Its  advan- 
tage, however,  over  other|  nozzles  lies 
in  the  fact  that  anything  which  clogs 
the  aperture  at  “A”  can  be  instantly 
removed  by  pressing  the  thumb 
against  the  cleaning  needle  “B.” 
Furthermore  the  nozzle  can  be  un- 
screwed in  the  centre,  as  [indicated  in 
figure,  and  a slender  stream  thrown 
to  the  top  of  very  high  trees.  We  re- 
gard it  as  a most  excellent  nozzle  for 
orchard  use,  barring  the  rather  high 
price. 

FIG.  14. — New  Vermorel  Nozzle. 

Another  form  of  emulsion  we  will  call 

NUMBFR  2. 

Hard  Soap  Kerose7ie  Emulsion. — Hard  soap  %.  lb  dissolved  by  boiling  in 
2 quarts  of  water ; add  one  pint  of  kerosene  and  agitate  with  force 
pump  as  before.  Then  add  an  equal  amount  of  hard  or  soft  water 
(that  is,  lyi  quarts)  and  it  is  ready  for  use. 

An  objection  to  this  is  that  it  becomes,  with  some  soaps,  lumpy  and 
stringy  when  cold  and  sometimes  has  to  be  heated  before  it  can  be  diluted 
further. 

NUMBER  3. 

Soft  Soap  Kerosene  Einulsioa. — Soft  soap  i quart,  dissolved  in  2 quarts  of 
boiling  water.  Remove  from  fire  and  add  i pint  of  kerosene  and  agi- 
tate with  force  pump.  Then  add  an  equal  amount  of  hard  or  soft 
water. 

The  advantage  of  this  emulsion  lies  in  the  fact  that  it  can  always  be 
diluted  with  cold  water  either  soft  or  hard.  Prof.  Cook,  of  Michigan,  in  a 
recent  bulletin,  says  this  sometimes  injures  the  foliage,  which'  fault  can  be 
remedied  by  using  one  half  the  quantity  of  soap  (i.  e.  i pint).  When  this 
is  done  add  only  i times  the  amount  of  water,  not  twice  the  amount.  In 
this  and. the  preceeding  the  amount  of  kerosene  is  to  the  whole  emulsion 
about  as  I : 15. 


Wire  Worms. 


Yellowish  or  reddish  or  brown  nearly  round,  hard  larvae  (worms)  with 
six  legs,  and  of  various  lengths,  species  of  from  ^ to  in.  being  the 
more  commonly  found.  After  two,  three,  or  more  years  they  turn  into 
Click  beetlesjor  snapping  beetles;  so  called,  because  if  placed  on  their  backs 
they  snap  themselves  up  and  over  with  a clicking  noise.  They  are  found 
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ill  low  moist  land,  especially  land  that  has  lain  in  clover  or  grain  for  some 
time.  They  must  not  be  confounded  with  centipedes  which  have  legs  on 
either  side  the  entire  length  of  the  body,  nor  must  they  be  confused  with 
species  of  “earwigs”  as  they  are  called,  comparatively  harmless  animals 

which  look  like  round,  hard,  dark  brown  worms  with  very  many  small 
legs.  These  earwigs,  when  disturbed  will  coil  themselves  up  and  remain 
motionless;  they  crawl  about  at  night;  during  the  day  they  are  found 
hiding  in  moist  places  under  old  boards  or  logs  and  frequently  in  the 
vicinity  of  bruised  or  spoiling  fruit. 

On  May  22  last,  finding  that  wire-worms  were  taking  the  bean  plants  on 
the  experimental  grounds,  we  cut  potatoes  into  pieces  2 in.  square,  removed 
the  eyes  that  they  might  not  sprout,  impaled  each  one  on  a stick,  and 
buried  them  2 in.  below  surface  and  one  or  two  inches  from  bean  plant, 
apportioning  one  or  two  pieces  of  potato  to  each  hill.  These  pieces  were 
examined  ever)^  day  or  two  and  a large  number  of  wire-worms  were  taken 
from  them  during  the  week  the  experiment  lasted.  This  is  only  practical 
on  a small  scale,  of  course.  Where  large  areas  of  wheat  or  a number  of 
acres  of  vegetables  are  affected  another  remedy  is  called  for. 

Potash  salts  are  rapidly  coming  into  favor,  not  only  as  fertilizers,  but 
also  for  their  insecticidal  qualities.  We  have  received  some  Muriate  of 
Potash  and  Kairiit  of  Potash  and  propose  trying  their  effect  on  wire-worms 
and  cut-worms  both  serious  pests  in  Oregon.  We  should  be  pleased  to  send 
small  packages  of  the  above  salts  to  any  one  personally  known  to  members 
of  the  Station  force,  who  is  willing  to  co-operate  with  us  by  experimenting 
on  their  own  land  and  reporting  results.  Only  a limited  amount  can  be 
disposed  of  in  this  way.  We  should  expect  consignee  to  pay  the  small 
attendant  express  charge. 


Flea  Beetles. 


Ma}’  20,  1890,  our  radishes  were  badly  affected  with  these  beetles  and  a 
portion  of  them  were  liberally  sprinkled  with  a solution  made  by  boiling 
I 11)  of  waste  tobacco  stems  in  2 gallons  of  water.  Within  a week  from 
treatment  these  plants  showed  a wonderful  increase  of  growth,  in  marked 
contrast  to  those  not  treated.  Exaiiiination  of  the  roots  of  the  treated  and 
untreated  plants  disclosed  the  fact  that  on  those  not  treated  the  six  legged 
larvae  of  flea  beetles  were  working  on  surface  of  root,  and  in  some  instan- 
ces had  eaten  below  the  surface. 

In  other  instances,  svirrounded  by  a crust  of  earth,  they  were  evidently' 
preparing  to  pupate.  Those  treated  with  tobacco  water  were  barely,  if  at 
all,  affected,  and  later  these  treated  plants  developed  fine,  large,  smooth 
roots. 

The  secret  ot  success  here  lay  largely  in  the  fertilizing  qualities  of  the 
tobacco,  enabling  the  plant  to  get  ahead  of  the  ravages  of  the  beetle  ; for, 
when  the  leaves  are  well  advanced  this  pest  forsakes  them  for  more  tender 
food.  Then,  again,  the  solution,  ab.sorbed  by  the  earth  around  the  roots, 
naturally  made  the  surface  of  the  root  distasteful  to  the  insect. 

We  have  also  treated  tomato  plants  -with  Paris  green  and  water  (i  11>  to  200 
gals.)  with  no  bad  effect  to  the  plant  and  with  some  good  effect  on  the 
beetles,  bin  owing  to  a number  of  objections,  and  the  superiority  of  the 
tobacco  treatment,  we  would  not  recommend  this.  It  is  claimed' that  kero- 
sene emuLsion  is  good  for  the  flea  beetle.  It  is  well  worth  a trial. 

The  following  remedies  are  recommended:  Dustijig  leaves  with  Pyre- 

thrum  (too  expensive),  dusting  with  soot,  with  ashes.  Dusting  with  ashes, 
we  find,  only  affords  a temporary  relief  Sprinkling  plants  with  a strong 
tansy  tea  made  by  boiling  the  leaves  in  a sufficient  amount  of  water  to  cover 
them. 

A number  of  applications  of  the  tob:icco  solution  may  l)e  necessar}-. 
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OREGON  WEEDS, 


We  desire  in  this  bulletin  to  call  the  attention  of  Oregon  ag- 
riculturists, and  others  interested,  to  the  large  crops  of  weeds 
annually  grown  on  their  farms  and  to  aSvSist  them  in  getting  rid 
of  these  pests.  Everyone  knows  that  a weed  is  simply  “a  plant 
out  of  place,”  or  as  Webster  puts  it  one  that  is  troublesome  or 
useless,  few  however  have  a definite  knowledge  of  the  habits  of 
growth  of  these  intruders  or  know  how  to  most  effectually 
destro}"  them. 

ENEMIES  To  AGRICUETURE. 

Weeds,  insects  and  fungous  diseases  are  the  worst  enemies  to 
successful  agriculture,  and  it  is  evident  that  some  knowledge 
of  their  nature  and  habits  is  necessary  to  all  who  would  success- 
fully combat  them.  The  more  thorough  our  knowledge  of  these 
plants  the  more  effectual  will  be  the  means  we  employ  to  destroy 
them.  There  are  three  questions  concerning  weeds  that  are  of 
great  practical  interest  to  the  farmer,  namely:  How  weeds  get 

on  a farm,  the  character  and  amount  of  injury  they  are  likely  to 
cause,  and  how  to  best  destroy  them. 

HOW  WEEDS  GET  ON  THE  FARM. 

The  subject  of  plant  distribution  is  an  interesting  one  and 
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may  be  considered  under  two  heads,  first  the  provisions  made  by 
nature  which  may  be  either  structural  or  physiological  and 
second  the  natural  forces  that  act  as  aids  in  distributing  the 
plants.  Under  structural  provisions  we  may  have  modifications 
of  the  fruit  such  as  pappus  of  which  the  thistle  down  carried  by 
the  wind  is  a familiar  example,  hooks  as  in  the  Burdock  (A  rctmni) 
by  which  the  burs  fasten  themselves  to  the  hair  of  animals  and 
are  thus  carried  frc>m  place  to  place,  or  modifications  of  the  seed 
as  in  the  coma  or  hair  of  Cotton  weed  {Epilobium)  and  Milkweed 
{Asclepias). 

Under  physiological  provisions  we  ma}^  have  prolonged 
vitality  of  the  plant,  a seed  covering  attractive  to  birds,  or  a 
sticky  exudation  as  in  the  Tarweed  {Madia).  Of  natural  forces 
aiding  in  the  distribution  of  plants  we  may  name,  winds, 
streams,  birds,  cattle  and  last  though  not  least  the  agency  of 
man. 

That  railroads  are  a great  factor  in  weed  distribution  is  appar- 
ent to  all  who  have  noticed  the  great  number  and  variety  of 
Eastern  plants  growing  along  these  lines  of  traffic.  The  seeds 
of  many  plants  are  annually  emptied  upon  our  shores  in  the  bal- 
last left  about  sea-ports  by  vessels  from  foreign  countries,  ot 
come  over  the  mountains  in  the  straw  and  chaff  used  for  packing 
goods.  Some  of  our  worst  weeds  are  thus  brought  from  a 
distance  but  many  come  from  neighboring  fields  or  roadsides  and 
by  ocupying  valuable  space  and  appropriating  food  from  the 
soil  lessen  the  yield  of  crops  and  if  allowed  to  ripen  seed  will 
reappear  in  greater  numbers  the  next  season. 

CO-OPKRATION  IN  THE  DESTRUCTION  OF  WEEDS. 

Sometimes  they  spread  so  rapidly  as  to  require  concerted 
action  to  destroy  them;  to  this  class  belongs  the  Canada  thistle 
which  spreads  both  by  seeds  and  by  underground  stems  render- 
ing its  destruction  very  difficult  where  it  is  once  established. 
The  diligent  farmer  may  free  his  farm  from  weeds  one  year,  only 
to  find  that  a shiftless  neighbor  has  raised  a crop  of  Thistles  or 
Dog’s  Fennel  to  reseed  his  farm  and  necessitate  a yearly  repe- 
tition of  this  labor.  No  wonder  the  farmer  becomes  discouraged 
after  a few  years  experience  of  this  sort  and  soon  his  fields  are  as 
bad  or  worse  than  his  neighbors. 


PIvATE  IX.— Sow  Thistle.  {Sonchus  oleracea,  E) 


PI.ATE  IIP 


■'rarweecl.  (.^fadia  sativa.  Mol.) 
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VITALITY  OF  SEEDS. 

There  are  some  weeds  whose  roots  or  seeds  seem  ever  in  the 
soil  ready  to  germinate  and  grow  whenever  a favorable  oppor* 
tunity  offers.  The  opinion  prevalent  among  some  farmers  that 
wheat  turns  into  cheat  arose  in  this  way:  Chess  seeds  often 

remain  in  the  soil  several  }^ears  before  germinating,  if  for  any 
reason  the  wheat  crop  failed  and  chess  seeds  already  in  the 
ground  came  up  the  natural  though  erroneous  inference  was 
that  the  wheat  had  run  wild  or  turned  to  chess. 

FRUITFULNESS  OF  WEEDS. 

Most  weeds  are  propagated  by  seed  which  is  produced  in  great 
abundance  and  modified  in  various  ways  to  aid  in  the  distribution. 
As  an  illustration  of  the  fruitfulness  of  weeds  we  estimated  the 
number  of  seeds  on  a single  plant  of  Moth  Mullein  ( Verbascum 
Blattaria,  L.)  collected  in  Linn  county.  It  bore  ninety-five  flow- 
ers and  ninety-one  capsules,  three  of  these  were  selected  and  the 
seeds  carefully  counted,  they  averaged  three  hundred  and  thirty 
seeds  apiece.  Assuming  that  the  flowers  are  all  fertile  and  yield 
in  the  same  proportion  we  have  61,380  seeds  as  the  product  of  a 
single  plant  and  there  were  .several  hundred  of  these  plants  in  the 
field:  What  a harvest  the  owner  will  reap  next  year  ! 

GENERAL  RULES  FOR  KILLING  WEEDS. 

The  method  of  destroying  weeds  varies  with  the  nature  of  the 
plant  but  some  general  rules  may  be  given.  Annuals,  that  is 
plants  living  only  one  year,  can  easily  be  destro3^ed  bj^  keeping 
them  mowed  or  by  plowing  them  under.  Sometimes  the  seeds 
remain  in  the  ground  for  a long  time  without  germinating,  if  the 
conditions  are  unfavorable,  but  a little  care  for  a few  years  in 
removing  all  plants  before  any  of  the  seeds  ripen  will  graduallj* 
rid  a place  of  them.  Biennials  may  be  destro^^ed  in  the  same 
way,  but  perennials,  that  is  plants  living  for  several  j^ears,  are 
more  difficult  to  dispose  of,  if  however  they  are  kept  cut  close  to 
the  ground  and  not  allowed  to  develop  their  leaves  which  have 
been  compared  to  the  lungs  of  animals  thej-  become  weakened, 
the  other  plants  get  a start  and  choke  the  weeds  out.  Cutting 
when  in  flower  will  kill  many  weeds.  Cultivation  in  a dry  time 
and  when  the  plants  are  growing  is  most  injurious  to  weeds  and 
beneficial  to  crops.  Avoid  the  introduction  of  weeds  in  manure, 
or  litter,  or  from  weed}^  surroundings.  After  a summer  crop  has 
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ripened  sow  some  crop  to  cover  the  ground  and  keep  weeds  down. 
Give  clean  cultivation  every  few  }"ears  either  with  a hoed  crop  or 
a fallow.  Keep  ground  well  occupied  with  crops.  Keep  meadows 
and  roadsides  well  seeded  and  plow-land  cultivated  unless  shaded 
by  crops.  Weeds  are  not  only  unsightl}^  but  they  occupy  valua- 
ble space  crowding  out  crops  from  which  the}"  take  moisture  and 
nutriment  and  thus  lesson  the  yield.  Remember  that  “an  ounce 
of  prevention  is  worth  a pound  of  cure”  and  that  “one  years 
seeding  is  seven  }"ears  weeding,”  so  always  sow  pure  seed.  Un- 
less one  can  readily  distinguish  good  seed  from  bad  he  should 
purchase  his  seed  onh^  from  reliable  firms.  Good  seeds  are 
smooth,  shin}^  full  and  heavy,  readily  sinking  in  water  and  pop- 
ping like  corn  when  placed  on  a hot  stove. 

OREGON  LAWS  FOR  EXTIRPATING  WEEDS. 


As  far  as  we  are  able  to  ascertain  there  is  no  law  in  this  State 
requiring  the  destruction  of  aii}^  weed  except  the  Canada  Thistle 
and  the  Dagger  Cockle-bur.  There  are,  however,  several  plants 
that  are  becoming  so  troublesome  in  different  parts  of  the  State 
as  to  require  united  efforts  for  their  destruction.  We  desire  to 
call  especial  attention  to  these  new  weeds  that  are  continually 
coming  into  the  State  and  urge  that  they  be  destoyed  before 
they  become  thoroughly  established. 

An  act  for  the  Extirpation  of  the  Canada  Thistle: 

Section  i.  It  shall  be  the  duty  of  the  Super\nsors  of  the  several  counties  in  this  State, 
in  addition  to  the  duties  hitherto  prescribed  by  law,  to  cause  the  destruction,  in  the  man 
ner  which  to  the  said  supercdsor  shall  seem  the  most  eftective,  of  the  rveed  known  as  the 
Canada  thistle,  where  such  weed  shall  be  found  growing  upon  the  public  highways  and 
county  roads  of  this  State. 

Sec.  2.  The  road  supervisor  of  each  road  district  in  this  State  shall  immediately  after 
this  Act  takes  effect,  and  from  time  to  time  thereafter,  ascertain  whether  or  not  there  is 
any  weed  known  as  the  Canada  thistle  in  his  road  district,  and  shall  as  soon  as  he  ascer- 
tains that  there  is  any  of  said  weed,  notify  the  county  court  of  his  county  in  writing  at  a 
regular  session  thereof  of  the  existence  of  said  weed,  and  upon  whose  land  the  said  weed 
is  growing.  As  soon  as  the  county  court  has  received  said  information  said  court  shall 
appoint  a householder  in  said  road  district  as  a commissioner,  to  hold  office  for  the  term 
of  one  3^ear,  whose  duty  it  shall  be  to  cause  the  said  weed  to  be  extirpated  wherever  found 
within  said  district.. 

Sec.  3.  When  the  commissioner  aforesaid  is  appointed  it  shall  be  his  duty  to  ascertain 
from  the  road  supervisor  of  his  district  the  exact  location  of  said  weed,  and  he  shall  then 
notify  the  owner  of  the  land  upon  which  it  is  growing  of  its  presence  thereon,  and  re- 
quest said  owner  to  effectually  remove  said  weed  from  his  land;  and  in  case  the  residence 
of  the  owner  is  unknown  or  is  so  far  away  that  he  cannot  be  notified,  or,  if  notified,  can 
not  attend  to  the  extirpation  of  said  weeS  within  a reasonable  time,  then  it  shall  be  the 
duty  of  the  commissioner  to  notify  the  occupant  of  said  land  and  request  him  to  extir- 
pate said  weed  from  said  land. 

Sec.  4.  If  such  owner  or  occupant  shall  fail  or  refuse  to  destroy  such  weed  alter  being 
notified  by  the  commissioner  of  the  existence  of  such  weed  upon  his  land,  then  it  shall  be 
the  duty  of  said  commissioner,  and  he  shall  have  authority  to  go  upon  said  land  and 
cause  said  weed  to  be  extirpated  from  said  land  in  the  manner  which  to  him  seems  the 
most  effective,  The  expense  of  destroying  said  weed  on  said  land  shall  be  paid  upon 
proper  showing  made  by  the  commissioner  out  of  the  counfy  funds,  and  shall  be  and  re 
main  a charge  upon  said  lands,  to  be  assessed  to  said  land  and  collected  the  same  as  taxes: 
provided,  that  the  same  may  be  remitted  by  the  county  court  at  any  reg^ular  session  thereo 
upon  the  petition  of  ten  re.sident  householders  of  the  precinct  where  said  petitioner  resides 

Sec,  5.  The  commissioner  shall  receive  from  the  county  for  his  serrices,  specified  in 
sections  3 and  4 of  tliis  Act,  the  sum  of  two  dollars  per  day  actually  employed. 

Sec.  6.  If  the  road  supervisor  or  comniissoner  mentioned  in  this  act  willfulU-  violates 


(7) 

any  of  the  provisions  thereof,  he  shall  be  deemed  j?nilt3-  of  a misdemeanor,  and  upon 
conviction  thereof  in  anj"  justice’s  court  having  competent  jurisdiction,  shall  be  fined 
not  less  than  fifU'  nor  moi  c than  one  hundred  dollars  for  each  offence. 

Sec.  7.  It  shall  be  the  duty  of  all  municipal  corporations  and  county  authorities  in 
this  State  to  provide  for  the  extermination  of  said  Canada  thistle  within  the  limits  of 
such  corporation  or  on  the  vacant  lands  within  such  county,  and  any  city  or  town  cor- 
poration within  this  State  neglecting  or  refusing  to  complj'  with  the  provisions  of  t'nis 
section  shall  be  liable  to  a forfeiture  to  the  State  of  a sum  not  le.ss  than  fifty  nor  more 
than  five  hundred  dollars,  to  be  recovered  by  suit  in  the  name  of  the  State  in  an\-  court  of 
competent  j urisdiction. 

Sec.  8.  It  shall  be  the  duty  of  the  several  district  attorney's  of  this  State  to  prosecute 
all  suits  brought  under  the  provisions  of  section  7 within  their  respective  counties,  and 
such  attorneys  shall  be  entitled  to  a fee  of  twenty-five  dollars  for  every'  judgment  renderd 
in  favor  of  the  State  in  such  suits,  and  shall  be  entitled  to  a fee  of  ten  dollars  for  every 
suit  brought  under  the  provi.sions  of  this  Act  when  judgment  is  rendered  against  the 
State. 

Sec.  9.  Inasmuch  as  there  is  urgent  need  for  the  immediate  extirpation  of  thisjweed, 
tliis  Act  shall  take  effect  upon  its  approval  by'  the  Governor, 

Session  haws  of  Oregon  1889,  pp.  70-  72. 

An  act  for  the  Destruction  of  the  Dagger  Cockle-bur : 

vSec.  4208.  It  shall  be  the  duty  of  the  supervisors  of  the  several  counties  in  this  .state 
in  addition  to  the  duties  hitherto  prescribed  by'  law,  to  cause  the  destruction  of  in  the 
manner  which  to  said  supervi.sors  shall  seem  hiost  effective,  of  the  weed  known  as  the 
dagger  cockle-bur,  where  such  weed  shall  be  found  growing  upon  the  public  highw'ays 
and  county  roads  of  this  state. 

Sec.  4209.  The  road  supervisor  shall  have  the  the  power  to  w'arn  out  laborers  upon  the 
public  highway's  for  the  extirpation  of  said  weed,  as  in  cases  of  repairs  of  such  highways. 

Sec.  4210.  Any  road  supervi.sor  neglecting  to  perform  his  duty  under  the  provi.sion.s* of 
this  chapter  shall  be  liable  to  a fine  of  not  more  than  twenty-five  nor  less  than  five  dollars, 
to  be  recovered  to  the  use  of  the  county  before  any  justice  of  the  peace  by  suit  in  the 
name  of  the  county. 

Sec.  4211.  The  owners  or  occupants  of  lands  shall  carefully' extirpate  such  weed  when 
the  same  is  found  growing  upon  the  land  of  such  owner  or  occupant:  and  if  such  owner 
or  occupant  shall  fail  or  refuse  to  destroy  such  weed  after  being  notified  by  the  road 
supervisor  or  any  other  person  of  the  existance  of  such  weed  upon  his  land,  then  it  shall 
be  the  duty  of  the  road  supervisor  to  cause  said  weed  to  be  destroyed  upon  said  land,  and 
at  the  expense  of  the  owner  thereof,  the  expense  of  such  labor  in  destroying  such  weed 
to  be  recovered  by'  suit  in  the  name  of  the  county  before  any  court  of  competent  jurisdic- 
tion. ' ‘■•-'''-.7 

Sec.  4212, ?r  It  .shall  be  the  duty  ot  municipal  corporations  and  county  authorities  in  this 
■State  to  provide  for  the  extermination  of  the  said  dagger  cockle-bur  within  the  limits  of 
such  corporation,  or  on  the  vacant  lands  within  such  county,  and  any  city  or  town 
corporation  within  this  state  neglecting  or  refusing  to  comply'  with  the  provisions  of  this 
section  .shall  be  liable  to  a forfeiture  to  the  state  of  a sum  not  less  than  fifty  nor  niore 
than  five  hundred  dollars,  to  be  recovered  by  suit  in  the  name  of  the  .state  in  any  court  of 
competent  jurisdiction. 

Sec.  4213.  It  shall  be  the  duty  of  the  several  di.strict  attorneys  of  this  state  to  prosecute 
all  suits  brought  under  the  provisions  of  section  4212  within  their  respective  counties, 
and  such  attorneys  shall  be  entitled  to  a fee  of  twenty'-five  dollars  for  every'  judgment 
rendered  in  favor  of  the  state  in  such  suits,  and  shall  be  entitled  to  a fee  of  ten  dollars  for 
every' suit  brought  under  the  provisions  of  this  chapter  when  judgment  is  rendered 
against  the  state. 

Chapter  82  Hill’s  Annotated  laws  of  the  State  of  Oregon. 

It  will  be  noticed  some  that  in  the  plants  mentioned  below 
the  common  or  English  name  is  followed  by  another  printed  in 
italics.  This  is  the  scientific  or  Eatin  name  used  by  botanists 
the  world  over,  while  the  common  name  changes  even  in  different 
parts  of  the  state.  Thus  in  the  above  law  one  might  be  uncertain 
whether  “Dagger  Cockle-bur”  means  Xanthium  spinosam,  L., 
Gilia  squarrosa,  H.  ^ A.,  or  some  other  plant.  All  uncertainty 
would  be  removed  by  the  u.se  of  the  Latin  name. 


CIRCULAR  ON  WEEDS. 


In  order  to  learn  more  about  the  most  injurious  Oregon  plants 
we  prepared  and  sent  out  two  thousand  circulars  setting  forth 
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briefly  the  damage  annuall}^  caused  by  weedy  plants  and  urging 
all  to  co-operate  with  us  by  answering  the  following  questions: 

Name Post  Office, County, 

1.  What  are  the  worst  weeds  growing  upon  j^our  farm  and  roadsides  ? 

Name  them  in  order  of  badness,  beginning  with  the  worst,  and  in  case  of  doubt  as  to 
name  or  properties  send  specimens. 

2.  What  is  the  character  of  the  soil  ? 

3.  What  means  do  you  take  to  destroy  your  weed  crop  ? Do  you  cut  and  burn  them 
or  do  you  compost  them  ? With  what  result  ? 

4.  What  weedy  plants  if  any  do  you  use  tor  fodder  and  for  what  animals?  Do  you 
consider  them  of  much  value  ? 

5.  What  new  weeds  have  you  noticed  on  your  farm  lately  ? Do  they  spread  rapidly  or 
do  much  damage  ? 

6.  What  medicinal  or  poisonous  plants  grow  on  your  farm  ? State  some  of  their 
properties. 

7.  Underline  all  of  the  following'  weeds  that  now  grow  on  your  farm.  Place  a question 
mark  after  the  name  of  any  plant  that  you  do  not  know. 

Taxvc&^A,Madia  glomerata,  Hk. 

Wild  Oats,  Avena  fatua,  1,. 

Dog’s  Fennel  or  May-weed,  Anthemis  Cotula,  DC. 

Canada  Thistle,  Cnicus  arvensis,  Hofim. 

Chess  or  Cheat-grass,  Bromus  secalinus,  L,. 

Common  Brake  or  Fern,  Pteris  aquilina,  1, 

Field  or  Sheep  Sorrel,  Rumex  Acetosella,  D, 

Bull  Thistle.  Cnicus  lanceolatus,  Hoffm. 

Ribgrass  or  Narrow-leaved  Plantain,  Plantago  lanceolata,  L. 

Bluebottle,  French  Pink,  Cornbloom,  Centaurea  Cyanus,  1,- 

Ox-eye  or  White  Daisy,  Chrysanthemum  Leucanthemum,  L. 

Moth  Mullein,  Verbascum  Blattaria,  D. 

Pepper-weed,  Gilia  squarrosa,  Hk.  and  Arn. 

Burdock,  Arctium  Lcippa,  L,. 

Common  Mullein,  Verbasum  Thapsus,  I,. 

W’ild  Mustard,  Brassica  campestrts,  D. 

We  received  replies  from  ninety  farmers  living  in  the  different 
counties  of  the  state;  from  the  facts  thus  obtained  and  from 
personal  observations  we  have  selected  the  following  plants  as 
among  the  worst  Oregon  weeds.  Scientific  readers  who  desire 
technical  description  of  these  plants  should  consult  Gray’s  Man- 
ual or  Watson’s  Botany  of  California  as  the  following  being 
popular  descriptions  necessarily  loose  some  of  their  scientific 
accuracy. 

'LNRK^s>W'Si.{Delphiniunt,  sp.') 

The  Larkspurs  are  perennial  herbs  with  palmately  lobed 
leaves.  Sepals  five,  very  irregular,  upper  one  produced  below 
into  a long  spur.  Petals  four,  irregular,  the  two  upper  ones 
spured  at  base.  This  plant,  found  in  woods  and  damp  pastures, 
has  been  thought  to  be  poisonous  to  stock.  Dr.  P.  H.  Irish, 
formerly  the  Station  chemist,  experimented  with  the  common 
blue  larkspur  {D.  exaltatum,  AH'),  as  follows: 

“Two  well  developed,  healthv  yearling  steers  were  bought  for  the  experi- 
ments, which  were  to  discover  whether  the  plants  nnder  examination  were 
injurious,  and  if  so  to  note  the  symptoms  developed.  Twenty-four  speci- 
mens of  larkspur  were  taken,  the  tops  chopped  and  mixed  with  an  equal 
amount  of  clover  grass  fed  to  one,  the  roots  prepared  in  a similar  way,  were 
fed  to  the  other  animal,  in  both  cases  without  any  apparent  ill  effect.  As 
great  a quantity  of  the  plant  was  fed  to  each  as  cattle  under  ordinary 
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circumstances  would  be  liable  to  obtain  in  the  pasture.  The  larkspur  used 
was  mostly  in  full  bloom  and  the  individuals  were  chiefly  good  sized  plants. 

White  larkspur  was  next  tried.  Thirty  plants,  well  developed,  in  full 
flower,  were  fed  in  a manner  similar  to  that  noted  with  the  blue  larkspur. 
No  effect  noted.  ” (Bulletin  No  3,  Oregon  Experiment  Station,  October, 
1889,  P-  2.3). 

Aconite,  Monkshood.  {^Acoyiituni  Fischeri.  Reich.) 

A perennial  herb  whose  general  appearance  is  similar  to  that 
of  the  above.  Reaves  palniately  cleft,  the  divisions  broadly 
wedged-shaped  and  cut-toothed.  Sepals  five,  irregular,  the 
upper  sepals  being  arched  into  a hood  which  conceals  the  spur- 
like blades  of  the  upper  pair  of  petals.  Petals  five,  the  three 
lower  minute,  the  two  upper  on  long  claws.  The  terminal 
spikes  of  dark  blue  fiowers  make  a handsome  appearance.  Very 
poisonous  but  fortunately  quite  rare  in  this  state.  The  spindle- 
shaped  root  has  been  mistaken  for  Horse-radish  (Nashcrtium) 
with  fatal  results. 

Wild  Mustard,  Wild  Turnip.  {Brassica  campestris  R.) 

Root  annual  or  sometimes  biennial.  Stem  round,  smooth, 
much  branched,  two  to  four  feet  high.  Rower  leaves  of  a blue- 
ish-green  color,  pinnately  divided  and  with  a large  terminal  lobe ; 
upper  leaves  lanceolate  with  a broad  clasping,  eared  base. 
Flowers  bright  yellow,  sepals  and  petals  four,  the  latter  about 
half  an  inch  long,  stamens  six,  two  shorter  than  the  others, 
anthers  long.  Pods  roundish  or  somewhat  four-sided,  two  inches 
or  more  long  and  one-sixth  of  an  inch  wide,  on  spreading  ped- 
icels, the  stout  beak  about  two- thirds  of  an  inch  long. 

The  mustard  has  escaped  from  cultivation,  degenerated,  and 
become  a great  nuisance  in  cultivated  fields  and  waste  places. 
It  does  much  damage  in  grain  fields  by  choking  out  the  grain. 

Where  once  established  it  is  difficult  to  exterminate  as  the 
seeds  retain  their  vitality  for  a long  time.  Sheep  are  said  to  like 
the  foliage  and  by  their  close  nibbling  will  soon  kill  the  plants. 
Cutting  when  in  bloom  will  also  kill  it  and  a few  years  of  clean 
culture  eradicates  it. 

Winter  Cress,  Yellow  Rocket.  {Barbarea  vulgaris,  R.  Br.) 

This  plant  grows  in  the  moist  rich  soil  of  fields,  and  along 
roadsides,  resembling  the  above  somewhat  in  appearance.  Root 
perennial.  Smooth,  erect,  branching,  one  to  three  feet  high. 
Rower  leaves  lyrate  with  a large  rounded  terminal  lobe,  and  one 
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to  five  pa'rs  of  lateral  lobes,  upper  leaves  obovate  more  or  less 
pinnatifid  at  base.  Flowers  3^ellow,  petals  a quarter  inch  long. 
Pods  erect  about  an  inch  long,  somewhat  angled,  and  beaked  with 
the  rather  slender  st>de.  It  ma}'  be  destro^^ed  in  same  manner  as 
the  Mustard. 

Shepherd’s  Purse.  {Capsella  Bursa-pastoris,  Moench.) 

A common  low-branching  annual,  found  in  neglected  ground 
along  roadsides  and  in  gardens  where  it  grows  to  the  height  of  a 
foot  or  more.  Leaves  pinnatifid,  growing  mainl}^  from  the  base 
of  the  stem  and  spread  flat  on  the  ground,  stem  leaves  lanceolate, 
arrow-shaped,  sessile.  Flowers  ver\’  small,  white,  at  first  crowded 
near  the  ends  of  the  branches,  at  length  forming  a long  leafless 
raceme.  Pods  on  slender  stalks,  purse-shaped  or  flat  triangular, 
a quarter  of  an  inch  long,  broadest  above  and  notched  at  the  apex 
producing  a large  number  of  seeds.  Does  not  root  deepl>^  and  is 
readih'  destro3*ed  b3^  frequent  hoeing,  or  good  cultivation  which 
induces  a vigorous  growth  of  more  useful  plants. 

Aefiearia,  Pix-GRASS.  {Erodium  ciciitarium,  L-  Her.) 

This  is  a valuable  and  nutritious  forage  plant  belonging  to  the 
Geranium  famil3q  Root  annual.  Stems  hair3q  much  branched, 
spreading,  seldom  more  than  two  feet  high.  Leaves  pinnately 
divided,  three  to  five  inches  long,  consisting  of  about  six  pairs  of 
sessile  leaflets  with  narrow,  acute  lobes,  stipules  acute.  Flowers 
small,  rose-colored,  in  a four  to  eight  flowered  umbel  borne  on  a 
peduncle  longer  than  the  leaves  and  rising  from  their  axils. 
Sepals  and  petals  five,  stamens  ten.  St3des  twi .sting  spiral^*  in 
fruit,  bearded  inside.  The  juic3"  leaves  and  stems  are  said  b3’ 
Prof.  Brewer  to  give  an  excellent  flavor  to  milk  and  butter.  [See 
Plate  II. 

Poison  Oak.  (^Rhus  diversiloba,  T.  & G.) 

Poi.son  Oak  is  an  erect  slender  shrub  ver3'  abundant  in  main- 
parts  of  the  state.  It  grows  from  three  to  eight  feet  high  and 
sometimes  becomes  stouter  climbing  b3-  rootlets.  Leaflets  ovate 
or  elliptical  about  two  inches  long,  the  three  lobes  and  the  teeth 
obtuse.  Flowers  whitish,  one-sixth  of  an  inch  long,  in  loose 
axillary,  peduncled  panicles.  Fruit  white,  one-fourth  of  an  inch 
in  diameter,  compressed. 

The  Poison  IV3-  (A.  Toxicodendron,  L.)  resembles  this  but 
differs  in  its  sharph'  toothed,  acuminate  leaflets,  and  nearh- 
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sessile  panicles  which  are  more  dense  in  fruit.  Both  species  are 
poisonous,  causing  a severe  cutaneous  eruption  accompanied  by 
an  intense  smarting  or  itching. 

Sweet  or  Tree  Clover.  {MeUlohis  alba,  L.) 

An  erect,  annual,  or  biennial  herb  growing  from  two  to  four 
feet  high,  heaves  p'inna^ely  trifoliate;  leaflets  obovate,  toothed 
and  truncate,  fragrant  in  drying.  Flowers  small,  white,  borne  on 
slender  pedicels  in  spike-like  racemes.  Pods  ovoid,  leathery  and 
wrinkled.  The  seeds  resemble  those  of  Alfalfa  with  which  it  is 
sometimes  planted.  It  has  been  recommended  as  a honey  plant 
and  for  soiling,  but  it  is  seldom  used  as  a forage  plant  as  cattle  do 
not  eat  it  when  they  can  get  other  food. 

Bur-clover.  {^Medicago  dcoiticulata,  Willd.) 

This  is  a smooth  annual  belonging  like  the  above  to  the  Bean 
'Fa.mily  (Leg 21  mhiosae),  which  like  its  near  relative  Alfalfa  (M. 
saliva,  h.),  is  valuable  as  a forage  plant.  Stem  prostrate  or 
ascending;  heaves  pinnatel}^  trifoliate,  leaflets  obcordate,  toothed 
above.  Flowers  small,  yellow,  usually  three  to  eight,  in  a small 
cluster.  Pods  compressed,  spiral,  strongly  net- veined;  the  thin 
keeled  margin  armed  with  a double  row  of  hooked  prickles  which 
adhere  to  the  wool  of  sheep  causing  much  damage.  It  fruits 
abundantly  and  the  pods,  which  remain  good  until  the  winter 
rains,  are  eaten  greedily  b}^  sheep  and  cattle. 

Wild  Gourd,  Big  Root.  (Megarrliiza  Oregona,  Torr.) 

Stems  elongated,  climbing  from  large,  spindle-shaped,  peren- 
nial roots,  heaves  cordate,  five  to  seven  lobed;  tendrils  two  to 
five  cleft.  Flowers  small,  white,  in  early  spring,  monoecious  the 
sterile  in  racemes,  the  fertile  pedicelled  and  solitary  growing  from 
the  same  axis.  Calyx  bell-shaped,  teeth  very  small.  Corolla 
rotate,  deeply  five  to  seven  lobed  with  papillose  segments.  The 
young  fruit  with  soft  spines,  matured  fruit  unarmed;  seeds  an 
inch  in-diameter  and  half  as  thick.  The  most  effective  method 
of  destroying  Man-in-the-ground  is  to  make  a deep  hole  in  the 
roots  with  a crowbar  and  fill  it  with  coal  oil  which  causes  them 
to  rot.  Strong  brine  has  been  used  in  the  same  way  but  is  not 
as  effective. 

The  sunflower  family  (CompositcE)  contains  many  weeds 
which  we  are  compelled  to  omit  for  want  of  space.  The  general 


rules  for  destroying  weeds  given  on  page  5 will  prove  eftective, 
as  will  also  the  methods  given  for  Canada  thistle  on  page  14. 

Spiny  or  Dagger  Cockle-bur.  (^Xanthium  spmosum,  D.) 

A coarse  annual  found  in  farm  yards  and  in  waste  places  along 
roadsides,  etc.  Stems,  two  to  four  feet  high,  much  branched, 
bearing  long  slender  yellow  triple  spines,  an  inch  long  and  ver}’ 
sharp,  at  the  base  of  the  alternate  lance-ovate  leaves.  The  leaves 
are  white-downy  beneath  and  attenuate  to  both  ends  with  a short 
petiole. 

Heads  monoecious,  pistillate  flowers  enclosed  in  a bur-like, 
ovoid,  closed,  two-celled  involucre  armed  all  over  with  strongh’ 
hook-tipped  prickles  which  cause  great  annoyance  in  the  fleeces 
of  sheep.  Clean  culture  with  a hoed  crop,  or  seeding  with 
clover,  will  wdth  frequent  mowing  keep  the  plant  subdued. 

TarweEd,  {Madia  saliva.  Mol.  var.  co?igesta,  T.  & G.) 

A viscid,  hirsute,  glandular,  heavy  scented  annual  two  to  three 
feet  high.  Heads  sessile,  many  flowered,  in  crowded  clusters 
opening  in  early  morning  and  in  cloudy  weather.  Ray  flowers 
five  to  twelve,  disk  flowers  same  number.  Akenes,  narrow, 
angled,  smooth,  and  destituteof  pappus.  Reaves  lanceolate,  entire, 
the  upper  alternate.  The  whole  plant  is  covered  Vvdth  a tar-like 
secretion  which  adheres  to  clothing  etc.,  thus  aiding  in  distribu- 
ting the  plant.  This  and  the  Dog’s  Fennel  are  a curse  to  western 
Oregon  and  their  destruction  should  be  lequired  by  law.  We 
can  give  only  general  remedies  such  as  underdraining  which  in 
“white  land”  has  proven  of  much  value  in  destroying  this  vile 
weed.  Keeping  the  plants  cut  down  and  burning  over  the  infest- 
ed fields  IS  also  good.  The  seeds  will  stand  a hot  fire  and  often 
remain  in  the  soil  a long  time  before  germinating. 

A parasitic  fungus  (probably  Coleosporium  Madias,  Cke.,  though 
it  is  not  given  in  Farlow’s  Host.  Index  as  occuring  on  this  plant) 
was  ver}"  abundant  in  the  fall  of  1891  and  proved  quite  destruc- 
tive. [See  plate  HI. 

May-Weed,  Dog’s  Fennel.  {Anthemis  Cotiila,  DC  ) 

Root  annual.  Stem  one  to  two  feet  high,  erect  and  simple  be- 
low or  with  spreading  branches  at  the  base.  Leaves  numerous, 
alternate,  one  or  two  inches  long,  twice  or  thrice  pinnate,  the  fine 
segments  giving  them  a feathery  appearance.  Heads  radiate, 
terminating  the  long  slender  branches;  disk  yellow,  globular  }6 
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PLATE  VI. — Canada  Thistle.  {Cnicus  arvensis,  Hoffm.) 
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inch  in  diameter.  Disk  flowers  fertile,  the  upper  with  chaffy 
bracts,  flowers  neutral,  white. 

This  strong  scented  and  bitter  tasting  weed  is  now  naturalized 
in  pastures  and  along  roadsides,  delighting  in  hard  dr}"  soils. 
This  weed  though  one  of  the  most  abundant  in  the  State  ma}"  be 
readily  destroyed  by  mowing,  when  it  is  coming  into  bloom,  and 
burning  the  tops.  If  none  are  permitted  to  seed  the  land  will 
soon  be  freed  of  this  pest.  [See  plate  IV. 

Whitk-weed, Ox-eye-Daisy..  Leuca^ithemum  L.) 

A few  branched  perennial,  one  to  two  feet  high,  stem  sparingly 
covered  with  narrow  coarsely-toothed,  obovate  leaves,  the  upper 
sessile  with  a clasping  fringed  base,  the  lower  ones  petioled. 

The  stem  and  branches  are  each  terminated  with  a single  head 
of  flowers  about  an  inch  and  a half  in  diameter.  Within  the 
thin  scaled  involucre  are  two  kinds  of  flowers — an  outer  row  of 
flat,  showy,  white  ray  florets  and  a central  cluster  of  short,  tubular, 
3"ellow  disk  flowers — both  of  which  are  fertile. 

This  though  a native  of  Europe  is  widel}"  spread  over  the 
United  States,  in  some  cases  it  has  escaped  from  flower  gardens, 
in  others  it  was  introduced  in  grass  or  clover  seed.  It  spreads 
rapidly  both  by  the  creeping  root-stocks  and  b}"  the  abundantly 
produced  seed. 

Its  history  in  Benton  Co.,  is  as  follows:  In  1879  or  1880  Mrs. 
Fridley  sent  east  for  Margarite  seed  which  .she  sowed  in  her 
garden.  In  three  years  the  plant  had  run  wild  and  become 
thoroughly  established;  it  spread  rapidly  and  the  gain  each  year 
was  four  or  five  rods.  It  traveled  toward  the  east  and  south 
faster  than  to  the  west  and  north  because  the  prevailing  winds 
are  from  the  west  and  north. 

If  the  land  is  kept  fertile,  seeding  heavily  with  pure  grass  and 
clover  seed  will  keep  the  daisies  down  so  that  the  few  remaining 
plants  may  be  readily  destroyed.  The  close  grazing  of  sheep  will 
soon  exterminate  it.  In  wheat  land  the  summer  fallow,  plowing 
twice  during  the  season  is  said  to  be  effective.  [See  plate  V. 
Canada  Thistle.  {Cniciis  arvensis,  Hoffm.) 

This  plant  differs  from  the  common  Bull  Thistle  (C.  lanceola- 
tus,  Hoffm.,)  for  which  it  is  often  mistaken,  in  its  slenderer  stem 
and  branches,  in  the  thin,  narrow,  curled  and  more  deeply  cut 
leaves,  less  rigid  prickles  and  smaller  flower  heads  which  are 


about  half  an  inch  in  diameter.  It  is  more  difEcult  to  destroy 
than  the  common  thistle  as  it  is  a perennial  spreading  long 
underground  stems,  which  penetrate  deeply  into  the  soil,  often, 
below  the  reach  of  the  plow. 

These  rhizomes  extend  horizontal!}"  in  all  directions  and  being 
furnished  with  buds  send  branches  to  the  surface  where  the  first 
year  radical  leaves  are  developed  and  the  second  year  serial  stems 
which  bear  flowers  and  seed.  The  second  autumn  these  die 
down  to  the  ground  but  in  the  spring  the  rhizomes  again  send  up 
numerous  branches  which  soon  cover  the  ground,  the  plants 
spreading  with  suprising  rapidity  from  year  to  year. 

This  “Cursed  thistle”  is  also  propagated  by  seeds  which  sup- 
ported by  the  downy  pappus  are  often  carried  long  distances  by 
the  wind.  Like  most  of  our  troublesome  weeds  it  was  introduced 
from  Europe  and  has  become  permanently  established  in  this 
country.  It  has  been  reported  from  the  following  localities  in 
Oregon ; 

Benton  County,  Moses  Craig,  Corvallis. 

Clackamas  County,  k.  P.  Williams,  Oregon  City. 

Curry  County,  E.  A.  Thorliaven,  Langlois. 

Harney  County,  D.  Overton,  Drewsey. 

Lane  County,  S.  C.  Sparks,  Thurston. 

Marion  County,  Eugene  Brown,  Silverton. 

vSherman  Count}",  Isabel  Reed,  Moro. 

Umatilla  County,  S.  K.  Coe,  Milton. 

Washington  County,  K.  Sattler.  Buxton. 

Eugene  Brown  says:  “It  seems  the  thistle  is  ver>"  abundant  in  Marion 

county.  The  first  start  in  this  neighborhood  was  about  twenty  years  ago 
when  a man  bought  a new  separator  from  the  East.  The  spot  on  which  the 
machine  was  set  up  and  first  run  was  found  to  have  a number  of  fine  Cana- 
da thistle  plants  the  next  year.  A neighbor  who  had  a number  of  patches 
on  his  place  la.st  season — supposed  to  have  been  bought  in  seed  grain — tried 
my  plan  of  salting  them  and  exterminated  about  a quarter  of  an  acre.” 

L.  P.  WiLEi AMS  says;  “Canada  thistle  has  been  growing  on  this  farm 
seven  years,  it  has  never  been  allowed  to  seed  but  has  spread  from  the  roots. 
Three  years  ago  it  occupied  ten  square  feet  now  it  is  spread  thinh"  over 
twenty  square  feet.  After  rej)eated  trials  to  down  it  I pronounce  it  impossi- 
ble unless  each  root  is  dug  out  carefully.  I have  had  the  best  success  in 
putting  it  back  by  letting  it  bloom,  cutting  it  two  inches  under  ground  then 
salting  and  covering  with  dirt,  under  this  treatment  it  did  not  show  itself 
until  late  the  next  spring.  I always  bring  every  fragment  of  thistles  cut  to 
the  house  and  burn  in  fireplace.” 

How  TO  DESTROY  Canada  Thistles. 

Frequent  deep  plowing  will,  in  shallow  dry  soils  nearly  alwaj-s 
destroy  the  thistle  but  in  light,  rich,  moist  soils  this  usuall}^  fails. 
Wherever  a dense  sod  can  be  formed  seeding  will  be  found  the 
easiest  means  of  destruction;  though  not  so  rapid  as  plowing, 
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hoeing,  salting,  or  burning  where  these  means  are  available.  On 
rich  bottom  lands  or  in  ground  filled  with  stumps,  a grass  sod  will 
be  found  the  best  destroyer.  If  the  land  is  not  rich  enough  to 
form  a good  sod  manure  it.  Mowing  when  the  thistle  is  comini:^ 
into  bloom  does  not  destroy  the  plant  though  it  checks  its  growth. 
Appl)dng  kerosene  oil  to  the  roots  after  cutting  is  effectual  and 
practicable  in  small  patches.  In  stoii}'  ground  the  scythe,  salt, 
and  sheep  will  be  found  good  destroying  agents.  If  the  thistles 
are  in  fence-rows  move  the  fence  and  plow.  One  object  of 
thorough  cultivation  is  that  all  thistle  seeds  ma}^  germinate  and 
be  destroyed  at  once  and  not  lie  dormant  in  the  ground  coming 
up  a few  at  a time  to  reseed  the  field 

The  seeds  resist  ev^er^dhing  but  a hot  fire,  and  Dr.  Millspaugh 
sa}\s;  ‘*The  larger  the  fire,  the  better,  it  would  be  more  profitable 
to  use  a barn  or  two  for  fuel  than  to  allow  this  weed  to  grow  and 
mature  seed.”  Caution.  Plowing  and  stirring  the  soil  when  in- 
fested with  this  weed,  unless  thoroughly  done,  only  multiplies 
them,  so  permit  no  leaves  or  roots  to  remain  and  burn  the  plant 
immediately  after  cutting.  [See  plate  VI. 

Common  or  Bull  Thistle.  {Cnicus  tancco/atus,  Hoffiii. ) 

This  is  a biennial,  producing  the  first  3’ear  simpl}'  a tuft  of 
large  spiny  leaves  spread  out  flat  upon  the  ground  but  the  second 
3^ear  it  sends  up  a stout,  erect  branched  stalk  two  to  four  feet  high. 
The  pinnatifid  leaves  are  about  five  inches  long  and  the  lobes 
are  provided  with  sharp,  stiff  spines.  It  ma}-  be  distinguished 
from  the  Canada  thistle  by  the  larger  flower  heads,  one  to  one 
and  a half  inches  in  diameter,  and  the  sessile  leaves  cobwebby 
beneath  with  margins  running  down  the  stem  as  ragged  wings. 
This  objectionable  weed,  which  delights  in  a rich  soil,  is  common 
in  pastures  and  along  roadsides.  It  should  be  carefull}^  destro>xd 
as  the  seeds  supported  by  the  spreading  pappus  are  carried  long- 
distances  through  the  air  scattering  the  plant  far  and  wide.  The 
Bull  Thistle  is  easil}^  killed  b>^  keeping  it  cut  just  below  the  sur- 
face of  the  ground  as  the  plant  is  sure  to  soon  die  of  exhaustion. 
Any  of  the  methods  suggested  for  exterminating  the  Canada 
thistle  will  destroy-  this.  [See  plate  VII. 

Burdock.  (Arctium  Lappa,  D.) 

This  is  a coarse,  large  deaved,  biennial  found  in  waste  places 
and  in  rich  soil  about  dwellings.  It  has  a thick  branching  stem 
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two  to  four  feet  high,  with  heart  shaped  leaves,  the  lowest  on  long 
stout  petioles,  the  upper  nearly  sessile.  Flower  heads  nearly 
round,  about  an  inch  thick  and  of  a purple  color,  occuring  in  small 
clusters  at  the  ends  of  the  branches.  The  floral  scales  are  ab- 
ruptly tipped  with  an  awl  shaped  hook  by  which  the  “burs”  ad- 
here to  the  wool  of  sheep  or  the  hair  of  cattle. 

It  is  easily  destroyed  by  cutting  off  the  root  a few  inches  below 
the  surface  of  the  ground,  or  by  mowing  when  in  bloom  and 
burning  the  tops.  [See  plate  VIII. 

French  Pink,  Star-thistee.  {Centaiirea  Cyamis,  L.) 

Stem  branched  two  to  four  feet  high.  Leaves  alternate,  lance- 
linear,  sessile,  entire.  Heads  large,  solitary,  many-flowered;  the 
neutral  marginal  florets  blue,  enlarged  and  conspicuous,  the  cen- 
tral ones  purple,  perfect.  Scales  of  the  globular  involucre  fringe 
margined.  Pappus  shorter  than  the  oblong  compressed  akene. 

A troublesome  weed  in  grain  fields  becoming  common  in  West- 
ern Oregon.  As  it  is  an  annual  it  may  be  destroyed  by  keeping 
it  cut  and  not  permitting  it  to  ripen  seed. 

Sow-THISTEE.  {Sonchus  oleracea,  L.) 

A smooth,  leafy-stemmed  annual,  two  to  three  feet  high,  of 
coarse  appearance,  with  paniculate,  many-flowered  heads  of 
yellow  flowers.  Leaves  runcir  ate-pinnatifid,  with  short,  soft, 
spiny  teeth  clasping  by  a heart-shaped  base.  Involucre  thick- 
ened at  base,  scales  imbricated.  Pappus  of  copious  white  cap- 
pillary bristles,  united  at  base.  Akenes  compressed,  scabrous, 
many  ribbed  but  not  beaked.  Waste  ground  and  in  gardens, 
easily  destroyed  by  cultivation.  [See  Plate  IX. 

Pepper-weed,  Skunk-weed.  {Gilia  sqiiarrosa,  H.  & A.) 

A rigid,  stout,  much  branched  annual,  very  glandular  and 
pungent,  smelling  like  its  namesake  and  causing  a flow  of  tears 
when  broken  by  threshing.  Leaves  twice  pinnatifid,  the  upper 
bracts  spinescent.  Corolla  blue,  slender,  tubular,  half  an  inch 
long,  shorter  than  the  entire  calyx  lobes.  Abundant  every- 
where. Keep  it  cut  down.  [See  Plate  X. 

Dodder  on  Aefaefa. 

This  Dodder  (Cuscuta  raceniosa^  Mart.  var.  Chilia^ia  Kng.)  is 
parasitic  on  Alfalfa  or  Lucerne  {^Medicago  sativa,  L.)  The  Dod- 
ders are  leafless  annual  herbs  with  thread-like  3^ellowish  stems 
rising  from  the  ground  and  becoming  parasitic  on  the  bark  of 
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herbs  and  shrubs  around  which  they  twine  and  to  which  they 
adhere  by  means  of  suckers  through  which  they  draw  juices  from 
the  host  plant.  The  lower  part  of  the  stem  then  dies,  but  the 
threads  develop  rapidl}^  until  a circular  patch  of  Alfalfa  is  covered 
by  the  Dodder  and  becomes  so  weakened  that  it  turns  brown  and 
dies. 

Remedies:  First,  plant  only  pure  seed,  dodder  seeds  are 

similar  to  those  of  Alfalfa  but  can  be  separated  by  careful  screen- 
ing. if  the  meadow  is  but  slightly  infested,  mow  and 

destroy  the  infested  patches  as  soon  as  seen,  and  if  no  patches 
are  allowed  to  seed  the  Alfalfa  will  be  saved.  If,  however,  the 
meadow  is  full  of  dodder  plow  up  the  Alfalfa  and  plant  other 
crops  for  a few  years  when  all  the  Dodder  seeds  will  have 
germinated  and  died  for  want  of  a suitable  host  on  which  to 
feed.  Third,  never  save  an  infested  crop  for  seed. 

Mullein.  { Verbascum  Thapsus,  L.) 

A tall,  woolly,  biennial  herb  with  alternate,  decurrent  leaves. 
Stems  erect,  unbranched,  three  to  six  feet  high,  heaves  oval- 
lanceolate,  entire,  six  to  twelve  inches  long.  Flowers  bracteate, 
"bright  yellow,  in  dense  terminal  cylindrical  spikes.  Plate  XI 
shows  a specimen  collected  by  the  author  in  Benton  county. 

The  Moth  Mullein  ( V.  Blattaria,  h.)  differs  from  the  above 
in  the  smooth,  slender  .stem  and  serrate  not  decurrent  leaves. 
Lower  leaves  petiolate  often  pinnatifid,  the  upper  se.ssile  clasping. 
Flowers  white  or  yellow  in  a long  raceme,  pedicels  about  an  inch 
long.  Filaments  bearded.  Both  these  plants  produce  a vast 
number  of  seeds  and  should  be  carefully  destroyed  by  digging 
up  the  roots  when  young. 

Narrow-leaved  or  English  Plantain.  {Plantago  lanceolata  L.) 

A stemless  perennial,  with  hair}^  stongh'  ribbed  leaves  four  to 
eight  inches  long  and  tapering  towards  both  ends.  Scapes*several, 
one  to  two  feet  high,  spike  one  to  two  inches  long,  nearly  cylin- 
dric,  dense-flowered.  Seeds  oblong,  convex  on  one  side  concave 
on  the  other,  shining,  brown  or  amber-colored. 

This  plant,  though  a native  of  Europe,  is  now  found  throughout 
the  entire  country  im  pa.stures,  meadows  and  lawns.  Some  con- 
.sider  it  a good  forage  plant  for  sheep  and  cattle.  The  .seed  is 
easily  distinguivshed  from  that  of  grasses  and  other  forage  plants, 
which  should  be  carefully  examined  before  planting.  If  the  weed 
is  once  established,  plow  it  under  and  cultivate  the  soil  for  a few 
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3*ears.  Small  patches  may  be  destroyed  by  cutting  off  the  plant 
a few  inches  below  the  surface  of  the  ground  with  a sharp  hoe. 
A heavy  crop  of  clover  or  grass  w'ould  perhaps  choke  it  down. 
[See  plate  XII. 

Yellow  or  Curled  Dock.  {Rumex  crispus,  L.) 

Coarse  perennial  herbs  with  an  acid  juice.  Stems  smooth,  two 
to  four  feet  high,  from  a fusiform  root.  Leaves  narrowly  lance- 
olate, acuminate,  wavy-curled,  about  six  inches  long  on  short 
petioles.  Panicles  open  with  numerous  dense  whorls  of  small 
green  perfect  flowers.  Akenes  a line  long,  three  angled,  winglevSS. 
It  is  best  destroyed  by  pulling  up  the  roots  when  the  ground  is 
wet.  [See  Plate  XIII. 

PAeld  or  Sheep  Sorrel,  Red  Top.  {Rumex  Acetosel/a,  L.) 

Sheep  sorrel  is  a dioecious  plant  which  spreads  rapidly  by 
perennial  running  rootstocks.  The  stems  are  about  a foot  high, 
slender,  erect  and  .somewhat  angular.  Foliage  very  acid,  but 
pleasant  to  the  taste.  Lower  leaves  are  arrow-shaped  and  long 
staked,  upper  ones  sessile.  Flowers  small  in  red  or  purplish 
racemes.  Fruit  three  angled,  wingless.  As  it  grows  most 
abundantly  on  poor  thin  soils,  improving  the  land  by  the' 
application  of  time  and  fertilizers  is  the  best  method  of  expell- 
ing it  and  with  good  cultivation  the  growth  of  other  plants  will 
soon  crowd  it  out.  It  may  also  be  subdued  by  keeping  the  in- 
fested land  plowed  for  a short  time.  [See  plate  XIV. 

Pigweed,  Carless  weed.  {Amarantus  retroflexus,  L.) 

A stout,  erect  annual  two  to  four  feet  high  with  dull  green, 
ovate,  acuminate,  long  petioled,  alternate  leaves.  Pdowers  minute, 
green,  in  thick,  erect,  scarce!}"  spreading  crowded  terminal  spikes. 
Bracts  lanceolate,  pointed,  twice  the  length  of  the  calyx.  Grows 
in  waste  places  and  in  gardens  as  does  the  following,  pulling 
them  up  when  young  is  easy  and  effective.  [See  plate  XAk 
Pigweed^  Lamb’s  Quarters.  {Chenopodium  album,  L.) 

Root  annual.  Stem  erect,  branched,  striate,  two  to  four  feet 
high.  Leaves,  rhombic-ovate,  one  to  three  inches  long;  lower 
dentate,  upper  lanceolate.  Panicle  strict  or  somewhat  spreading. 
Flowers  apetalous,  densely  clustered  in  close  spikes.  Whole  plant 
mealy.  [See  plate  XVI. 

Wild  Oats.  {Avcjia  fatua,  L.) 

This  is  supposed,  by  .some,  to  be  the  original  of  the  cultivated 
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oat  {A.  sativa,  L.)  which  it  closely  resembles  and  which  is  said  to 
readily  degenerate  into  this.  Though  an  annual  it  will 
effectually  run  out  any  crop  and  take  entire  possession  of  the 
soil.  It  ripens  early  and  shells  easil}^  the  kernel  when  ripe  is 
nearly  black  and  attaches  itself  to  clothing,  grain  bags,  etc. 

• The  cleaned  grain  weighs  from  twelve  to  eighteen  pounds  per 
bushel  and  is  sometimes  ground  as  a food  for  stock.  The  lower 
palet  [chaff]  is  rough  and  covered  with  long  brownish  hairs. 
The  long,  rigid,  bent  awn  is  very  sensitive  to  changes  of 
moisture  and  by  its  twisting  readily  burys  the  seed  in  damp  soil. 
The  wild  oat  is  very  abundant  in  fields  all  over  the  state  and  is 
sometimes  sown  for  fodder;  it  is  said  to  make  a fair  quality  of 
hay  for  horses  and  cattle  if  cut  early.  Sow  only  pure  seed. 

Plow  the  soil  well  in  the  spring  making  a good  seed  bed  which 
will  induce  an  early  crop  of  wild  oats,  when  they  are  four  or  five 
inches  high  plow  under  and  repeat  this  process  of  turning  under, 
pasturing  with  sheep  or  pulverizing  with  a spring  tooth  harrow 
as  long  as  the  plants  come  up;  thus  the  seeds  already  in  the  soil 
will  germinate  in  one  or  two  seasons  instead  of  coming  up  a few 
at  a time;  if  the  work  is  carefully  done  and  no  plants  permitted 
to  produce  seed  the  ground  will  be  free  in  a few  years.  This  is 
a tedious  process  but  there  is  no  royal  way  to  kill  the  wild  oat, 
unless  it  be  seeding  down  the  land  for  three  or  four  years.  [See 
plate  XVII. 

J.  P,  Taylor  of  Cottage  Grove,  Pane  Co.,  says:  “I  have  tried  mowing, 

raking  up  and  hauling  wild  oats  off  the  land  with  good  results;  turning  in 
sheep  to  eat  the  missed  stalks  and  heads  before  they  get  dry  and  to  keep 
the  after  growth  from  going  to  seed.  The  ground  is  as  effectually  cleaned 
as  by  fallow  plowing  but  can  not  be  put  in  as  early  in  the  fall.” 

Chess  or  Cheat.  {Bromus  secalinus,  T.) 

Chess  is  a coarse  annual  grass,  with  large  spikelets,  which 
when  properly  cured  makes  excellent  hay  and  large  quantities 
are  annually  saved  for  this  purpose  in  some  parts  of  the  state. 
Culm  or  straw  three  to  four  feet  high,  heaves  six  to  twelve 
inches' long,  narrow,  earless,  rough  and  hairy  on  upper  surface, 
sheath  entire.  Panicle  spreading,  spikelets  oblong-ovate,  turgid, 
smooth.  Glume  longer  than  the  palet,  short  awned.  This  plant 
has  occasioned  considerable  discussion  because  under  certain  con- 
ditions a large  amount  of  cheat  appears  in  wheat  fields  where 
there  has  been  none  for  a long  time  previous,  causing  the  idea 
that  the  wheat  had  turned  to  chess,  which  is  not  so.  Sow  only 
pure  seed  and  keep  the  grass  cut.  [See  plate  XVIII. 
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Couch,  Quick  or  Quack  Grass.  (Agropyrum  repens,  L.) 

A perennial  grass  with  white,  jointed,  creeping,  underground 
stems  which  interweave  forming  a stiff  sod.  Culm  two  feet 
high,  smooth.  Leaves  rough,  four  to  ten  inches  long,  flat  and 
narrow.  Spikelets  four  to  eight  flowered,  awn  shorter  than  the 
flower.  Very  troublesome  in  cultivated  ground  because  of  the 
vitality  of  the  rhizomes  and  seeds.  The  best  remedy  is  to  dig  or 
plow  up  the  rhizomes  and  burn  or  feed  them  to  cattle.  [See 
plate  XIX. 

Common  Brake  or  Fern.  {Pte7'is  aquilina,  L.) 

Rootstock  blackish,  cord-like,  creeping  widely  underground. 
Frond  dull  green,  two  to  three  feet  wide,  three -branched  at  the 
summit  of  an  erect,  stout  stalk  one  to  four  feet  high.  Abundant 
all  over  the  state  forming  thickets  four  to  seven  feet  high  and 
several  acres  in  extent.  Stipes  not  articulated  to  the  rootstock. 
Branches  of  the  frond  widely  spreading,  tAvice  pinnate  ; pinnules 
oblong  lanceolate;  the  upper  undivided,  the  lower  pinnatifid  with 
obtuse  lobes.  Spores  in  a continuous  slender  line  occup^dng  the 
entire  margin  of  the  fertile  frond  and  covered  by  its  refiexed  edge. 
There  are  tAVo  forms  knoAvn  as  the  Big  Fern  and  the  Little  Fern, 
the  former  attains  a large  size  in  the  foot-hills  AA^hile  the  latter 
groAVS  in  the  A^alleys,  Av^here  it  causes  much  damage  by  croAA^ding 
out  the  crops.  Some  haA^e  recommended  cutting  it  for  hay  but 
the  dust-like  spores  are  apt  to  cause  indigestion  and  symptoms  in 
horses  similar  to  those  of  “Blind-Staggers.”  Good  thorough 
ploAA'ing  and  the  spring-tooth  harroAv  Avill  soon  destro}^  it.  [See 
plate  XX, 

Acknoavledgments. 

In  preparing  this  bulletin  Ave  had  to  depend  in  a great  measure 
upon  our  correspondents  for  information  and  AA-e  take  this  oppor- 
tunity to  thank  those  AA^ho  have  aided  the  Station  by  sending 
specimens  of  plants  groAAung  in  their  Aucinity  and  ansAA^ering  ques- 
tions regarding  their  flora.  It  is  through  such  friendly  co-opera- 
tion in  Station  AA’ork  that  the  best  results  can  be  accomplished, 
as  it  is  impossible  for  the  Botanist  to  indiAudually  visit  all  por- 
tions of  the  State  and  make  a study  of  the  noxious  AA’eeds, 
forestr}^,  injurious  fungi,  etc.,  AAUthout  neglecting  his  classes  at 
the  College.  When  a^ou  find  a AA^eed  or  fungus  that  is  liable  to 
become  injurious,  or  a plant  that  may  proA^e  valuable  for  forage, 
write  to  the  Station  about  it  and  AA^e  Avill  help  }^ou  all  Ave  can. 

For  much  of  the  information  in  this  bulletin  A\^e  are  indebted 
to  the  Manuals  of  Botaii}’,  to  Darlington’s  American  Weeds,  to 
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our  circulars,  and  to  the  Bulletins  of  various  Experiment  Sta- 
tions. We  have  selected  and  placed  in  an  accessible  form  as 
much  as  our  limited  space  permitted  of  what  is  now  known 
regarding  Oregon  weeds.  All  the  work  was  done  during  the 
rainy  season  on  an  unfamiliar  flora,  which  accounts  for  the  ab- 
sence of  i;nany  weedy  plants,  some  of  which,  may  appear  in  a 
future  bulletin. 

I desire  to  express  my  obligations  to  E.  F.  Pernot,  of  our  De- 
partment of  Photo-engraving,  who  has  spared  no  effort  to  make 
the  half-tone  engravings  perfect  under  existing  conditions.  Our 
thanks  are  due  to  Dr.  Geo.  Vasey,  Botanist  of  the  Department 
of  Agriculture  for  assistance  in  procuring  the  electro-types  used 
in  this  bulletin  and  to  Geo.  Marx,  chief  of  Division  of  Illustra- 
tions, for  making  them. 

How  TO  SEND  PEANTS  FOR  IDENTIFICATION. 

Remember  that  the  Station  was  established  for  your  benefit 
and  if  at  any  time  you  desire  information  concerning  plants 
growing  on  your  farm,  or  along  the  roadsides,  or  about  any  plant 
disease,  we  will  be  glad  to  answer  your  questions  as  fully  as  pos- 
sible. Questions  about  plants  should  be  accompanied  by  speci- 
mens, so  we  may  know  just  what  plant  is  meant.  Fragmentary 
or  imperfect  specimens  are  so  often  sent  to  botanists  for  identifi- 
cation that  it  is  necessary  to  state  here  what  is  needed  to  cor- 
rectly determine  a plant. 

The  specimens  should  be  complete,  that  is,  they  should  include 
the  flowers,  fruit,  leaves  and  if  herbaceous  a portion  of  the  root; 
often  the  root-leaves  are  different  from  the  stem-leaves,  so  both 
should  be  sent.  Of  woody  plants  a shoot  six  or  eight  inches 
long  bearing  leaves  and  flowers  and  accompanied  by  the  fruit,  if 
possible,  will  be  suflicient.  Specimens  may  be  preserved  by 
placing  them  under  pressure  between  sheets  of  newspaper  imme- 
diately after  gathering,  changing  the  papers  every  day  for  four 
or  five  days,  after  which  they  will  keep  indefinitely.  All  speci- 
mens should  represent  the  typical  form  except  when  the  object 
is  to  show  some  abnormal  growth.  Number  the  specimens, 
wrapping  each  species  separately  in  old  newspapers,  and  send  in 
an  unsealed  package  with  your  name  and  address,  preceeded  by 
the  word  from,  plainly  written  on  the  outside.  The  postage  is 
one  cent  an  ounce  which  must  be  fully  prepaid  or  the  package 
will  pot  be  forwarded.  In  the  accompaning  letter  state  the  date 
and  place  of  collection  and  whether  the  plant  is  considered  me- 
dicinal, poisonous  or  weedy,  with  any  other  information  you 
consider  of  interest. 

Address  all  communications  relating  to  plants  to 
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REPORT  ON  EXPERIMENTS  IN 

PIG  FEEDING. 


Lot  1.  Ground  Oats  and  Wheat  fed  separately. 
Lot  2.  Whole  Oats  and  Wheat  fed  separately. 
Lot  3.  Mixture  ground  Oats,  Wheat,  Barley, 
and  Shorts. 


Object  of  the  Experiment. 


The  work  detailed  in  this  Bulletin  was  undertaken  with  the 
view  of  throwing  some  light  upon  the  methods  of  feeding  pigs  in 
Oregon,  and  at  the  same  time  encourage,  if  possible,  more 
thorough  work  in  this  branch  of  farming. 

Before  undertaking  the  work,  a printed  circular  was  sen 
individuals  in  various  parts  of  the  State,  making  inquiry  as  to 
the  methods  now  in  practice  along  this  line.  A copy  of  this  cir- 
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cular  is  printed  in  this  report,  also  a sumniar>^  of  the  replies  re- 
ceived. There  were  seventy-five  circulars  sent  out,  and  sixty 
came  back,  carefully  filled  out  as  requested.  The  replies  cover 
every  part  of  the  State,  so  that  we  might  fairly  consider  them 
as  representative  of  the  methods  generall}^  practiced  throughout 
the  State.  We  do  not  mean  to  say  that  there  are  not  individuals, 
and  possibly  neighborhoods,  where  better  methods  are  followed, 
than  these  replies  would  indicate  ; but  from  our  own  obseiva- 
tion,  and  from  personal  inquiry,  we  are  led  to  believe,  that  the 
existing  conditions  are  very  truly  reported,  and  would  indicate 
the  actual  circumstances  surrounding  this  industry,  in  the  State. 
It  is  not  with  a view  of  being  unduly  critical,  of  the  methods 
already  in  practice  in  this  State,  that  we  undertake  the  work,  but 
with  an  honest  desire  of  assisting  in  building  up  this  neglected, 
and  little  thought  of,  branch  of  farming. 

People  coming  here  from  the  east,  find  the  conditions  quite 
different  from  those  surrounding  the  industry,  in  the  states  from 
which  they  came.  Corn,  the  great  pork  producing  food  of  the 
middle  west,  cannot  enter  into  the  problem  of  pig  feeding, 
throughout  a greater  portion  of  the  State  of  Oregon.  To  demoi- 
strate  to  those  who  are  doubtful  of  the  success  of  feeding  pigs, 
without  the  aid  of  this  highly  carbonaceous  food,  the  practica- 
bility of  such  work,  is  one  of  the  chief  aims  in  this  experiment. 
That  we  have  not  reached  a definite  conclusion  is  fully  realized  ; 
yet  some  points  have  been  evStablished  which  are  very  encour- 
aging to  those  who  wish  to  make  pig  feeding,  in  Oregon,  one 
of  the  important  factors  of  the  farm. 

Nearly  40  per  cent,  of  the  replies  to  the  circular  sent  out 
were  to  the  effect  that  where  grain,  such  as  wheat,  barley  and 
oats,  entered  into  the  list  of  fattening  foods,  they  were  fed  separ- 
ately and  unground. 

This  raised  another  question  in  our  minds,  whether  there 
was  not  a great  loss  from  the  lack  of  a proper  combination  of 
food  materials,  and  from  feeding  the  grain  in  a w^hole  condition. 
We  are  confident  there  is  a loss  from  the  latter  practice,  and  no 
doubt  better  results  can  be  obtained,  w^here  the  food  materials 
are  combined  so  as  to  induce  more  thorough  assimilation.  This 
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feature  of  the  work  we  purpose  to  follow  still  further  during  the 
present  season. 

Another  problem  confronts  us,  when  we  see  that  50  per  cent, 
of  the  replies  to  the  letter  of  inquiry,  show  that  pigs  are  slaugh- 
tered after  they  have  passed  one  year  of  age,  and  25  per  cent, 
show  that  pigs  are  not  slaughtered,  until  one  and  one-half  years 
is  passed.  That  there  is  a loss  in  growing  the  pig  and  then 
fattening  him  at  one  to  one  and  a half  years  of  age,  is  conceded 
by  all.  The  pig  should  be  crowded  from  birth  to  maturity, 
which,  in  case  of  any  of  the  improved  breeds,  should  not  exceed 
twelve  months,  and  the  best  results  will  be  realized  below  this 
age.  That  this  can  be  done  in  Oregon,  as  well  as  in  Kansas  or 
Iowa,  or  any  other  eastern  state,  we  are  confident.  It  is  not 
so  much  a matter  of  breed  in  early  maturity,  as  it  is  the  feed  and 
care  given  the  animals.  Proper  breeding  goes  a long  ways  to- 
wards success,  and  without  it  we  cannot  hope  to  succeed  in  swine 
husbandry  ; yet  the  best  of  breeding  counts  for  naught,  unless 
followed  by  intelligent  feeding. 

A few  reports  came  in,  to  the  effect  that  pigs  of  some  of  the 
improved  breeds,  have  been  made  to  weigh  three  hundred  pounds 
at  eight  months  of  age;  and  these  men  think  that  raising  pigs  for 
market  in  Oregon,  pays  a good  profit.  That  raising  hogs, 
and  feeding  them  for  market  on  a large  scale,  as  in  the  great 
corn  states,  in  connection  with  cattle  feeding,  we  are  well  aware 
cannot  be  done  ; but  on  the  other  hand,  where  a few  men  suc- 
ceed in  producing  pc>rk  at  a profit,  there  is  room  for  many  more 
to  enter  into  this  work  before  our  markets  are  stocked  with  Ore- 
gon products.  Immense  quantities  of  pork  products  are  shipped 
into  this  State  every  year  from  the  east,  and  it  is  our  purpose  to 
stimulate,  if  possible,  the  desire  to  meet  this  demand  from  the 
farms  of  Oregon. 

In  the  matter  of  cost  the  results  are  not  wholly  satisfactory, 
yet  the  comparisons  are  just  as  valuable  in  determining  better 
methods  of  preparing  foods.  In  table  II  it  will  be  seen  that  the 
cost  of  producing  a pound  of  pork,  by  feeding  ground  material, 
was  considerable  less  than  by  feeding  whole  grain  ; and  the  cost 
is  still  further  reduced  by  mixing  foods.  In  mixing,  we  are  en- 
abled to  use  less  of  the  high  priced  food,  and  more  of  the  lower 
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priced  materials.  In  case  of  the  mixed  food.,  there  is  a saving 
of  .nearly  24  per  cent.,  and  18  per  cent,  in  favor  of  the  chopped 
grain  over  the  whole  grain. 

In  the  cost  of  materials  given  in  this  table,  it  will  be  ob- 
.served  that  wheat  is  quoted  at  82  cents  per  bushel,  the  price 
when  the  feeding  was  done.  This  is  above  the  average  price  for 
wheat  during  the  past  three  years.  The  ruling  price  this  season 
has  been  from  60-65  cents  in  the  Willamette  valley. 

Barley  is  a most  valuable  grain  for  feeding  purposes,  and 
comes  nearer  corn  in  point  of  its  fattening  value,  than  any  other 
grain  unless  it  is  wheat. 

In  the  actual  production  of  pork  on  the  farms  of  Oregon, 
many  other  valuable  materials  might  be  brought  into  use. 
Among  these  we  would  mention  peas,  green  corn,  clover  and 
green  vetches  for  pasture,  and  artichokes  are  also  grown  in  some 
sections  with  more  or  less  success.  We  are  testing  these  at  the 
Experiment  Station,  at  the  present  time,  the  results  of  which  will 
be  published  in  a future  Bulletin. 

CONDITIONS  OF  THK  EXPERIMENT. 

In  order  to  carry  on  the  work  in  hand,  a brood  of  eight 
Berkshire  pigs  was  purchased  at  four  weeks  of  age.  The  sow 
was  purchased  with  the  brood,  with  the  intention  of  allowing  her 
to  suckle  the  pigs  until  they  were  six  or  eight  weeks  old.  In 
delivering  the  pigs  at  the  College  farm,  the  sow  was  injured  so 
that  the  pigs  had  to  be  weaned,  thus  depriving  them  of  nature’s 
assistance  at  a comparatively  early  age.  This,  no  doubt,  checked 
the  most  rapid  growth  of  the  pigs,  thus  lessening  their  develop- 
ment to  some  extent. 

The  pigs  were  born  March  19th,  making  them  ten  months  and 
ten  days  old  when  slaughtered.  From  the  time  the  pigs  were 
weaned,  until  September  ist,  when  the  feeding  experiment  began, 
they  were  given  slops  from  the  kitchen,  with  shorts  added  in 
sufficient  quantity  to  keep  the  pigs  in  a vigorous,  growing  con- 
dition. The  pigs  had  access  to  a small  yard  attached  to  the  pen, 
but  no  green  food  was  given  them.  Grass,  and  plenty  of 
exercise,  are  the  most  important  features  connected  with 
raising  swine  ; but  this  should  be  supplemented  with  sufficient 
grain  to  keep  the  pigs  growing  to  their  fullest  capacity.  There 
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is  no  pasture  equal  to  a good  clover  pasture,  for  growing  swine, 
but  this  is  not  common  in  Oregon,  at  present,  hence,  it  becomes 
almost  a necessity,  in  crowding  pigs  to  their  utmost,  to  feed 
them  grain.  I know  of  nothing  better  for  young  pigs,  than 
shorts  or  fine  middlings. 

September  ist  six  pigs  were  selected  from  the  pen  for  the 
feeding  experiment.  There  were  three  sows  and  three  barrows 
in  the  lot.  These  were  weighed  and  placed  in  three  pens,  a sow 
and  a barrow  in  each  pen.  The  pigs  we  selected  so  that  the 
total  live  weight  of  each  lot  would  be  as  nearly  equal  as  possible. 
In  this  we  were  fairly  successful,  as  will  be  seen  in  table  I.  The 
pigs  were  a very  uniform  lot  and  fine  specimens  of  the  breed. 

The  feeding  began  September  ist  and  ended  December  29th, 
making  120  days.  The  hours  for  feeding  were  8 A.  m.  and  5 p. 
M.  Much  stress  was  placed  upon  the  matter  of  feeding,  at  the 
exact  time.  There  is  no  stock  that  appreciates  this  more  than 
swine.  The  pigs  became  so  accustomed  to  the  time  that  they  would 
make  no  stir  until  the  proper  time  for  feeding  came.  Should  the 
time  be  put  off  for  ten  or  fifteen  minutes,  the  pigs  would  make 
their  wants  known  very  loudly.  Charcoal  was  given  the  pigs 
two  or  three  ^imes  a week,  throughout  the  feeding  period.  There 
was  scarcely  no  time  during  the  feeding,  that  the  pigs  would  not 
leave  their  regular  feed  for  the  charcoal,  which  they  seem  to  en- 
joy grinding  as  the  eastern  porker  would  grind  kernels  of  corn. 

KIND  OF  FOOD  AND  THE  MANNER  OF  PREPARATION. 

As  was  hinted  in  the  beginning,  an  effort  was  made  to 
use  such  food,  as  could  be  obtained  on  the  farms  of  Oregon. 
Pen  No.  I was  fed  during  the  first  two  months  on  chopped  oats, 
exclusively.  In  this,  and  each  of  the  other  pens,  the  grain  was 
mixed  with  enough| water  to  soak  it  up  thoroughly,  and  allowed 
to  stand  until  the  next  feeding  hour.  Salt  was  sprinkled  in  each 
ration,  as  it  was  weighed  out  for  the  succeeding  feed.  October 
30th,  ground  wheat  was  substituted  for  ground  oats,  and  fed  in 
the  same  manner,  until  the  end  of  the  experiment. 

Pen  No.  2 was  fed  whole  oats  for  two,  months  and  whole 
wheat  the  remainder  of  the  time. 

Pen  No.  3 was  fed  a mixture  of  grain  made  up  as  follows; 
From  September  ist  to  October  30th,  two  months,  ground  oats, 
wheat  and  shorts  were  fed  in  equal  proportions  by  weight 
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October  30th.  Barley  was  substituted  for  shorts,  and  fed  during 
November.  At  the  end  of  November,  shorts  was  again  placed  in 
the  ration,  making  it  one-fourth  each  of  ground  wheat,  oats,  bar- 
ley and  shorts.  This  was  continued  till  the  close  of  the  experi- 
ment. 

The  pigs  fed  on  the  mixture  were  more  contented  with  their 
fare,  than  those  in  either  of  the  other  pens.  There  was  less  food 
left  in  the  trough  in  this  pen,  than  there  was  in  the  others.  Lot 
I and  2 would  frequently  get  off  their  feed  so  that  the  amount 
would  have  to  be  cut  down  for  a few  days.  Then,  at  other  times 
they  would  eat  all  the  food  and  yet  be  unsatisfied. 

The  pigs  were  given  all  the  water  they  would  drink,  but 
there  was  no  appreciable  difference,  in  the  amount  required  by 
the  various  pens. 

The  manure  was  gathered  at  various  times  and  examired,  in 
a mechanical  way,  to  determine  how  much  of  the  whole  grain 
passed  through  the  digestive  system,  without  being  materially 
changed.  As  much  as  50  per  cent,  by  weight,  of  the  entire  dry 
excrement,  from  pigs  fed  on  whole  oats  and  wheat,  was  washed 
out  at  different  times.  The  grain  was  passed  in  as  perfect  a 
condition  as  when  fed,  as  far  as  the  eye  could  detect.  The  same 
was  true  of  those  fed  on  the  ground  grain,  where  it  was  un- 
mixed, except  the  material  was  finer.  A large  portion  was,  to 
all  appearances,  wholly  undigested. 

Oats,  either  chopped  or  whole  are  not  relished  as  much  as 
wheat,  in  a similar  condition.  It  will  be  observed  in  table  II 
that  very  slight  gains  were  made  by  lot  i,  while  eating  chopped 
oats  alone.  The  same  is  largely  true  of  lot-i,  which  was  fed 
whole  oats  during  the  same  period.  We  would  discourage  as 
much  as  possible,  the  feeding  of  oats  to  swine,  unless  mixed  with 
some  finer  food,  such  as  ground  wheat,  barley  or  shorts.  Oats 
are  excellent  fattening  food,  when  properly  combined  with  other 
materials. 

The  pigs  were  slaughtered  on  December  30th,  after  sixteen 
hours  without  food.  The  weight  of  the  various  parts  were  taken, 
as  shown  in  table  III.  There  was  no  striking  differences  in  the 
conditions  of  the  vital  organs,  as  regards  size  or  appearance.  In 
No.  3 of  lot  2 there  was  a marked  falling  off  in  the  amount  of 
fat  from  the  intestines,  and  a corresponding  increase  in  the 
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weight  of  the  intestines  after  the  fat  was  removed.  The  per 
cent-  of  shrinkage  is  not  very  large,  as  compared  with  pigs  of 
similar  weight  fattened  on  corn.  There  is  only  14  per  cent, 
difference  between  the  average  shrinkage  of  these  pigs  and  a lot 
fattened  on  corn  exclusivel3^  at  the  Kansas  agricultural  college, 
under  the  direction  of  Prof.  E.  M.  Shelton.  In  table  III  contain- 
ing a suramaiy  of  the  results,  I have  given  some  figures  taken 
from  the  report  of  the  above  experiment.  These  figures  show 
an  increase  in  the  average  daily  amount  of  food  consumed,  anc 
in  the  amount  of  food  to  make  a pound  of  gain;  also,  increase  in 
the  average  dail>"  gains,  over  the  pigs  fed  in  this  experiment. 
In  the  gain  per  cent,  of  live  weight,  lot  i is  above  the  corn  fed 
pigs,  and  lot  3 is  nearE^  up  to  them.  In  the  Kansas  corn  fed 
pigs,  the  pigs  were  older  and  larger  than  those  ni  our  experi- 
ment, hence,  we  would  naturalh'  expect  a larger  amount  of  food 
consumed.  The  larger  gains  might  be  accounted  for,  in  that  the 
corn  fed  pigs  were  in  a thinner  condition  to  start  with,  hence, 
the  gains  would  be  larger  at  the  out.set. 

OBSERVATIONS  ON  CT^TS. 

upon  examining  the  photo-engravings,  it  will  be  .seen  that 
there  is  some  difference  in  the  relative  amount  of  lean  and  fat  in 
the  various  lots.  Whether  this  is  due  to  the  individual  charac- 
terics  of  the  pigs,  or  to  the  feed,  we  will  leave  for  our  readers  to 
judge.  Cuts  I and  2 show  photographic  reproductions  of  the 
meat  from  lot  3,  or  the  mixed  fed  lot.  The  meat  was  photo- 
graphed b}^  the  Station  artist  on  the  da>^  following  the  slaughter- 
ing. The  cuts  were  made  through  the  loin  and  between  the  six 
and  seven  ribs.  It  will  be  noticed  that  there  is  a large  per  cent, 
of  lean  meat  in  these  samples.  Thought  to  be  a larger  per  cent, 
than  in  either  of  the  others,  b}'  all  who  examined  the  meat  at  the 
time  of  slaughtering. 

The  texture  of  the  meat  in  this  lot  was  all  that  could  be  de- 
sired. The  lean  meat  was  of  a little  darker  colored  than  that  of 
lot  I or  2. 

Cuts  3 and  4 show  similar  sections  of  lot  2,  or  those  fed  on 
whole  grain.  There  is  a little  larger  per  cent,  of  fat  in  this  lot, 
and  the  meat  was  not  quite  as  firm  in  texture  as  that  of  lot  3. 

Cuts  5 and  6 are  from  lot  i,  or  those  fed  on  the  chopped 
grain,  unmixed.  These  samples  .show  the  thickest  fat  outside  of 


the  lean,  and  the  lean  is  the  lightest  in  color.  Some  of  this 
meat  was  sold  to  a leading  butcher  in  the  city,  and  he  made  the 
remark,  that  the  lean  meat  was  the  lightest  in  color  of  any  he 
had  ever  cut  up.  He  compared  it  to  the  white  meat  of.a  chicken. 
In  texture  the  meat  was  not  as  firm  as  that  of  lot  3. 

Cuts  Nos.  3 and  7 are  copied  from  photographs  of  Kansas 
pork.  They  were  from  pork  fattened  at  the  Kansas  Agricultural 
College,  under  the  direction  of  Prof.  E.  M.  Shelton. 

Through  the  kindness  of  the  Kansas  Experiment  Station 
authorities,  we  are  enabled  to  present  these  cuts,  made  from  pho- 
tographs, by  Prof.  E-  Pernot  of  our  own  Station. 

No.  7 is  the  one  to  which  we  wish  to  call  special  attention. 
This  represents  similar  cuts  to  those  in  our  own  experiment  from 
a pig  of  similar  weight,  fed  exclusive!}"  on  corn.  The  pork  does 
lut  differ  materially  in  appearance  except  in  the  amount  of  fat  in 
the  loin  cut,  in  which  particular,  there  is  considerable  more  in 
the  corn  fed  pork,  than  in  those  of  our  own  experiment.  No.  3 
is  a sample  of  the  shorts-bram  fed  lot,  from  the  Kansas  station, 
and  has  no  particular  interest  in  connection  with  our  experiment. 
It  could  not  well  be  excluded  in  making  the  cut  hence  its  appear- 
ance in  connection  with  No.  7. 

I wish  to  acknowledge  the  faithful  work  of  Mr.  C.  D. 
Thompson,  who  cared  for  the  pigs  during  the  feeding  experiment. 

H.  T.  FRENCH. 

Summary  of  Answers  to  Circulars  sent  out. 

The  following  questions  were  a.sked  as  a preliminary  work  in  contem- 
plated experiments  in  this  important  branch  of  agriculture.  Answers  were 
given  covering  the  immediate  vicinity  as  well  as  individual  work  in  this 
line. 

r. — At  what  age  are  pigs  usually  fattened?  Twenty-five  per  cent, 
under  i year  ; 50  per  cent,  i year  and  under  i Yz  years  ; 25  per  cent,  over 
I years  and  under  2 years. 

2.  — What  breeds  are  most  common  ? Berkshire,  Poland  China, 
grades  from  these  breeds  and  “scrubs”  in  the  order  named. 

3.  — Are  the  breeds  kept  pure  to  any  extent  ? Breeds  are  not  kept 
pure  generally. 

4.  — What  is  the  most  common  food  for  growing  pigs  ? Pasture  on 
green  wheat  or  woodland  pasture.  Pa.sturing  on  stubble  is  a common 
])ractice. 

5.  — What  is  the  most  common  food  for  fattening  pigs  ? Wheat,  oats, 
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barley  and  acreenings  in  order  named.  Potatoes  are  cooked  and  fed  in 
same  localities. 

6.  — Is  the  grain  ground  or  fed  whole  ? Fift}^  per  cent,  report  that 
grain  is  fed  whole,  while  remainder  use  more  or  less  ground  material. 

7.  — Are  foods  mixed  or  fed  separately  ? Fifty  per  cent,  feed  grain 
separately  ; remainder  mix  grains  or  feed  in  connection  with  potatoes  or 
other  vegetables. 

8.  — Are  foods  cooked  to  any  extent  ? Only  8^  per  cent,  report  that 
food  is  cooked,  and  that  in  case  of  vegetables. 

9.  — Average  weight  t)f  pigs  when  slaughtered?  Sixty  per  cent,  re- 
port 150-200  pounds  ; .^o  per  cent,  report  200-250  pounds,  and  10  per  cent, 
report  250-300  pounds. 


TABI.E  I 

Showing  amount  of  gain  by  periods  of  two  weeks,  total  gain,  total  weight,  gain  per 
hundred  of  live  weight  and  average  gain  per  hundred. 


i 

Chopped 
Oats  & Wheat. 

I Totals. 

1 

Whole 

Oats  & Wheat. 

Totals. 

Mixture 
Chopped  Oats, 
Wheat,  Barley 
and  Shorts. 

Totals. 

Dates  of  Weighing. 

(i)  1 (2) 

i 

(I) 

(2) 

j£i(2) 

September  ist 

145  j io7 

1 302  ; 

168 

' 148 

! 316 

152  1 

I49II 

301 

Gain  September  15th 

10  : I 

II 

12 

10 

22 

18  1 

1714 

3514 

Gain  September  30th 

,18  j 18 

36  ; 

. ’4l4 

3214 

25 

:/2il4 

4614 

Gain  October  15th 

27  i 

1 I914 

! I- 

3614 

2514 

2414 

50 

Gain  October  30th 

34  1 

■ 

1714 

^38 

1 34 

2414 

5814 

Gain  November  14th 

33  1 34M 

6714; 

1414 

27141 

^42 

' i814 

15 

'3314 

Gain  November  29th 

3314;  3514 

69  i 

i3i 

29l4j 

l6o14 

1814 

. i614 

35 

Gain  December  14th 

28  38 

66 

26 

2I141 

4714 

22 

II 14 

3314 

Gain  December  29th 

LsK!  3K 

19141 

‘'23 

6 1 

29 

1914 

6 

2514 

Total  gain 

166KI  I63K 

330 14' 

161 

147  i 

308 

181 

137 

318 

Live  weight  I'ecember  29th 

3iiKi  320K 

63214 

329 

295 

624 

333 

"286 

619 

Gain  per  cwt 

I 15  : 10^.3 

“95-8 

99-3  : 

119-0  1 

91-9 

Average  gain  per  cwt 

109.6  ! 

^ 97-5 

105-5 

TABkE  II 

Showing  amount  of  food  consumed  by  periods  and  total  foods  consumed,  cost  of  food, 
weight  of  food  to  make  one  pound  of  gain  and  cost  of  food  to  make  one  pound  of  gain. 


Chopped  ' 
Oats  & Wheat.  1 

Whole 

Oats  & Wheat. 

Mixture  | 

Chopped  Oats, 
Wheat,  Barley  j 
and  Shorts. 

Remarks. 

Periods  of  two  weeks. 

lbs. 

;ibs. 

lbs. 

ist  period 

112.  ' 

140 

150 

2d  period 

14214 

172 

171 14 

3d  period 

1 65 14 

206 

212^ 

4th  period 

166 

224 

198 14 

Oats  $1.00  per  cwt. 

5th  period 

218^ 

220 14 

200% 

Wheat  $1.36  per  cwt. 

6th  period 

267  . 

279 

213 

Shorts  .90  per  cwt. 

7th  period 

287  ■ 

320 

226 

Barley  fi.oo  per  cwt. 

8th  period 

i 244>4 

268 

190 14 

Food  consumed  by  each  lot 

4603 

1829^ 

156214 

Total  co.st  ot  food 

1$ 19.68 

$22.11 

$19-94 

Amount  of  food  to  make  a pound  gain 

1 4-8 

6. 

4-9 

Cost  of  food  to  make  a pound  gain 

-059 

.072 

.055 

(I2) 


TABLE  III— SUMMARY. 


Lot  I.  Chopped  oats  and  wheat. 
LoL^.  Whole  oats  and  wheat.... 

Lot’<3.  Mixturei 

Kansas  corn  fed 


j Average 
daily  feed. 

Total  feed. 

Average 
Daily  gian 
per  pig. 

1 Food  for 
each  pound 
jof increase. 

bo 

Id 

P 

Gain  per 
cwt.  of  pig. 

1 6.6811603  1 1.37I  4.8 

1 7.62h8?9^|  1.38  6. 

1 330^ 

1 109.6 

i 308 

' 97  •47 

6.51  1562^'  1.33  4.9 

1 1. 14  2.03  5.45 

318 

1 105+ 
105  34 

table  IV 


vShowing  weight  of  various  organs,  live  weight,  dressed  weight  and  per  cent,  of 

shrinkage.  

Loti.  Lot  3.  Lots. 


No.  of  pig  as  shownjin  cuts.... 

Gro.ss  weight 

Net  Weight  after  24  hours 

Blood  

Hair 

Lungs 

Heart 

Spleen 

Liver  

Kidneys 

Tongue 

Intestines 

Fat  from  Intestines 

Leaf  Fat  

Per  cent.  Shrinkage 

Average  per  cent.  Shrinkage, 


Chopped 
Oats  and 
Wheat. 

Whole 
Oats  and  , 
Wheat.  ! 

Mixtur ; 
Oats,  Bar- 
ley, Wheat 
and  Shorts. 

^ ; 

; ! 

i 

0 ; 

i i 

t 

c 

0 

0 

c 

tfi 

C3  i 

M 1 

(SX 

ca 

rJX 

r1 

K 

5 

6 

3 1 

4^ 

~ 1 \ 

1 2 

ft).S-OZ 

Ib.s-nz 

ft)S-OZ 

Ibs-oz 

.Ibs-oz 

Ib.s-oz 

:3iiK 

320H 

329 

295 

1,333 

1286 

264 

271-5 

1-JO 

244-5 

275 

,241 

6 I 

5 12 

5 8 

6 

6 4 

4 15 

2 14 

2 12 

3 3' 

2 10 

3 8 

■ 3 13 

3 

3 6 

3 

2 6 

3 8 

2 II 

II 

■ 14 

14 

12 

15 

. 12 

2 

1 5 

2 

3 

4 

2 

4 10 

, 3 12 

3 14 

3 2 

4 7 

! 3 3 

10 

! 9 

8 

8 

9 

9 

12 

1 ^3 

15 

10 

14 

16 

27  7 

1 26 

31  14 

26 

27  10 

28  8 

: 7 I 

7 12 

2 5 

9 10 

: 7 2 

6 5 

i 13  14 

, 12 12 

1 13  5 

12  3 

11  7 

13  12 

' 15.2 

1 15-3 

■J7-9 

16.8 

17.4 

15-7 

1 15-25 

17 

•35 

i 16.5 
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THE  SOILS  OF  OREGON 


Geologically  and  Chemically  Considered. 


By  G.  W.  vSHAW, 


Considerable  time  was  spent  last  year  in  the  Chemical  Department  of 
the  Station  in  some  investigations  concerning  Oregon  soils.  This  work  was 
undertaken  because  a knowledge  of  the  soil,  with  its  characteristics,  lies  at 
the  very  foundation  of  agricultural  progress,  and  for  this  reason  also  it  is 
too  important  a branch  to  be  longer  neglected.  This  fact  is  also  being  re- 
alized by  other  Stations  throughout  the  country  and  they  are  now  turning 
their  attention  to  this  line  of  work  among  the  most  prominent  of  which 
may  be  mentioned  Maryland,  Louisiana,  and  California. 

A second  reason  for  undertaking  the  work  was  that  the  data  obtained 
might  be  used  in  a more  complete  agricultural  and  mineral  survey  of  the 
State  which  it  is  hoped  the  Station  may  conduct  as  fast  as  the  funds  will 
allow. 

It  is  well  known  that  as  to  the  benefits  to  be  derived  from  soi/  analysis 
alone  chemists  are  divided,  while  it  is  doubtless  true  that  the  general  pub- 
lic attaches  undue  importance  to  it.  The  two  opinions  are  held  by  equalh' 
strong  adherents.  The  main  ideas  advanced  by  the  opposition  are  the  im- 
possibility of  securing  a sample  which  will  represent  a general  average  ; 
the  difficulties  in  establishing  a rule  for  determining  deficiencies  of  plant 
food,  because  of  the  very  material  difference  in  the  physical  properties  of 
the  soil.  The  other  side  is  equally  ardent  in  the  claim  that  there  are  vast 
tracts  of  land  in  the  various  states  which  are  practically  the  .same,  of 
nearly  uniform  composition  and  physical  condition,  and  that  if  a suffi- 
ciently large  number  of  analyses  are  made,  it  is  po.ssible  to  establish  a 
minimum  limit  for  plant  food  elements.  Prof.  Hilgard,  of  the  California 
vStation,  has  shown  that  this  is  undoubtedly  true  of  “virgin  soils.” 

The  opinions  of  the  first  class  were  the  outgrowths  of  incorrect  views 
put  forth  in  the  beginning  of  agricultural  chemistry,  and  from  the  fact 

Note. — The  writer  wishe.s  to  express  his  thanks  to  Mr.  Dumont  Dotz.  the  assi.stant 
chemist,  for  the  excellent  manner  in  which  he  has  performed  the  greater  part  of  the 
analyses  given  in  this  Bulletin. 
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that  the  results  obtained  were  upon  the  worn  out  soils  of  the  east  and 
Europe.  When,  however,  attention  was  directed  to  the  soils  of  our  newer 
states  and  territories,  a different  question  was  involved,  and  the  transla- 
tion of  results  obtained  from  chemical  and  physical  examUiations  combined 
became  a different  matter. 

In  our  western  states,  farmers,  as  a rule,  have  hardly  brought  their 
wild  lands  under  cultivation,  and  the  lands  not  having  been  exhausted, 
artificial  fertilizers  are  very  little  used,  but  of  late  there  has  been  an  in- 
crease in  the  number  of  inquiries  concerning  them.  Twenty  years 
hence  a scientific  knowledge  of  fertilizers  and  the  various  soils  will  be 
necessary  to  successful  farming  in  man}^  portions  of  the  northwest.  Again, 
the  methods  of  dealing  with  our  alkaline  soils  is  a problem  which  of 
itself  presents  a broad  field  for  study,  and  together  with  this  comes  a study 
of  the  irrigating  waters  of  the  State. 

We  see  the  necessity  of  thus  early  n the  work  beginning  to  investigate 
along  the  above  lines,  and  especially  as  to  the  mechanical  and  chemical 
condition  of  the  soil. 

The  complete  stud}'  of  these  questions  is  one  involving  a number  of 
years  and  only  a portion  can  be  carried  on  at  once.  This  Bulletin,  then, 
simply  sets  forth  the  results  so  far  obtained  without  attempting  to  draw 
definite  conclusions,  which  must  be  left  till  more  data  can  be  obtained  and 
comparisons  made. 

During  the  year  several  times  we  have  been  asked  why  the  Station  did 
not  put  in  simple  form  some  scientific  facts  concerning  agriculture  that  the 
Bulletin  readers  in  the  State  might  the  better  understand  some  of  the  un- 
derlying principles  with  which  the  scientist  has  to  deal.  The  law  establish- 
ing the  Station  also  states  this  as  one  of  the  functions  of  the  workers,  “to 
diffuse  among  the  people  useful  and  practical  information  on  subjects  con- 
nected with  agriculture.”  In  connection  with  the  data  of  this  Bulletin, 
then,  is  given  some  of  the  recognized  facts  v^'ith  reference  to  soils  and  their 
relatiqn  to  agriculture  with  the  hope  that  they  may  be  of  service  to  some 
farmers. 

Geology  and  Agriculture. 

The  subjects  chemistry,  geology  and  agriculture  are  so  closely  bound 
to  each  other  that  it  is  almost  impos.sible  to  deal  with  one  without  crossing 
the  line  into  the  others.  Although  the  rocks  of  any  given  fonnation  may 
be  quite  different  petrographically  from  others  of  the  same  formation,  yet 
there  are  certain  laws  governing  the  different  ages  which  furnish  a com- 
paratively safe  guide  in  deciding  to  what  general  class  soils  belong.  When 
the  term  “soil”  is  used  it  must  be  borne  in  mind  that  the  word  may  be 
taken  in  two  senses,  the  one  meaning  simply  that  medii.m  in  which  plants 
grow;  the  other,  and  the  more  perfect  definition,  implying  not  only  that 
medium,  but  also  that  from  which  is  derived  more  or  less  plant  food.  It 
is  in  this  latter  sense  that  we  speak  of  the  soil  in  th  s Bulletin. 

The  surface  of  a country  is  divided  by  geologists  into  divisions  accord- 
ing to  the  nature  and  characteristics  of  the  rocks  from  which  it  is  formed. 
The  composition  of  each  group  of  rocks  is  found  to  be  quite  uniform  and 
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underneath  their  respective  soils  are  found  outcropping  the  various 
divisions  of  the  rocks  themselves. 

ORIGIN  OF  SOILS. 

Soils  are  formed  by  the  natural  disintegration  of  rocks,  and  signify 
that  portion  of  rocks  which  after  it  has  rotted  down  has  been  permeated  by 
the  air  (and  mixed  with  organic  matter),  and  thereby  has  been  changed, 
for  the  most  part,  to  a class  of  compounds  known  as  oxides,  which  are 
compounds  of  the  various  elements  found  in  the  rock  with  the  oxygen  of 
the  air  which  plays  a very  important  part  in  the  disintegration  of  the  rock. 
By  the  formation  of  these  compounds  the  cohesion  is  weakened  and  the 
minerals  making  up  the  rock  fall  apart,  and  finally  are  worn  to  an  inpal- 
pable  powder.  Another  very  active  agent  in  the  decomposition  of  rocks  is 
the  carbon  dioxide  found  in  the  atmosphere — that  gas  so  necessary  to 
plants  and  thrown  off  from  the  lungs  of  animals  as  a waste  product. 

This  pulverization  and  decomposition  is  known  as  “weathering”  and 
the  various  agents  concerned  are  water,  air,  rain,  wind  and  frost,  which 
are  constantly  at  work  on  the  earth’s  surface.  In  the  formation  of  soil 
cultivation  and  vegetation  akso  assist  very  materially,  since  they  expose 
fresh  surfaces  to  the  action  of  the  various  agents.  Of  course  the  more 
rapid  changes  take  place  near  the  surface,  but  the  action  is  extended  even 
to  the  hard  rock,  which  becoming  exposed  to  frequent  alterations  of  dry- 
ness and  moisture  soon  crumbles  to  fragments.  In  this  connection  the 
mechanical  action  of  falling  rain  must  not  be  forgotten,  which,  especially 
when  heavy,  washes  away  great  quantities  of  surface  soil  leaving  fresh  sur- 
faces exposed  to  the  formative  agents.  In  short  suffice  it  to  sa}^  that  by  the 
combined  chemical  and  mechanical  action  of  all  these  forces  the  parent 
rock  is  changed  into  the  plant  supporting  soil.  This  is  well  illustrated  to- 
day in  the  formation  of  the  hard  volcanic  lavas  of  comparatively  recent 
eruptions  in  our  own  State. 

Soon  after  disintegration  has  begun  the  simplest  form  of  microscopic 
vegetable  life  begins,  and  every  where  the  soil  is  teeming  with  a great  va- 
riety of  forms  of  life  which  assist  in  preparing  the  soil  and  making  it  suitable 
for  the  various  crops.  Although  the  individuals  producing  these  important 
changes  are  extremely  small  their  countless  numbers  fully  compensate  for 
their  size.  When  the  organisms  have  done  their  work  they  die  and  their 
remains  are  left  to  form  the  necessary  organic  matter  in  the  soil.  From 
the  putrefaction  of  these,  and  other  vegetable  accumulations,  is  formed  a 
b'ack  mold  called  “humus.” 

During  the  decay  of  this  matter  the  carbon  unites  with  the  oxygen  to 
form  carbon  dioxide;  the  hydrogen  unites  with  the  nitrogen  to  form  am- 
monia; and  the  ammonia  undergoes  further  change  resulting  from,  the 
action  of  minute  oxidizing  germs  which  change  the  ammonia  into  nitric 
acid.  This  process  of  nitrification  resulting  in  the  conversion  of  ammonia 
into  nitric  acid  through  the  action  of  living  microbes,  occurs  only  in  the 
upper  strata  of  the  soil  where  access  of  oxygen  for  supporting  the  existence 
of  the  acting  organisms  is  greatest ; and  is  of  a necessity  increased  by  the 
porosity  of  the  soil  and  by  exposing  new  surfaces  to  action.  The  most  re- 
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cent  Rothamstead  experiments  demonstrate  that  little  or  no  nitrification 
occurs  in  the  subsoil;  2-3  feet  being  evidently  the  extreme  depth  at  which 
the  phenomenon  occurs.  The  nitric  acid  of  the  soil  below  this  depth  is 
doubtless  carried  thither  in  the  drainage  or  by  diffusion. 

The  depth  at  which  nitrification  may  occur,  however,  is  capable  of 
considerable  variation,  not  only  because  of  the  physical  condition  of  the 
soil,  and  access  of  oxygen,  but  depends  largely  on  the  chatacter  of  the 
crop  grown  ; leguminous  plants,  like  the  vetch  and  the  clover,  seeming  to 
possess  the  property  of  considerably  increasing  not  only  the  depth  at  which 
the  transformation  may  occur,  but  also  the  activity  of  nitrifying  organ- 
isms. * 

Just  how  these  plants  bring  about  this  change  is  not  well  understood, 
but  this  general  fact  is  of  vast  agricultural  importance,  and  has  given  this 
group  of  plants — the  leguniinoseae — the  term  of  “nitrogen  gathers.’’ 

There  are  a large  portion  of  our  soils  that  are  not  formed  by  decompo- 
sition of  rocks  in  place,  but  are  the  results  of  water  deposition,  either  fresh 
or  salt,  being  made  of  material  prepared  elsewhere  and  finely  abraided 
from  erosive  action.  In  all  running  water  fine  material  is  carried  to  a 
lower  level  and  the  streams  are  continually  moving  soils  from  one  place  to 
another.  These  “alluvial  soils,’’  or  “bottom  lands,’’  are  of  the  most  fertile 
nature  from  reasons  which  are  very  obvious. 

CLASSIFICATION  AND  COMPOSITION. 

The  great  bulk  of  soils  is  sand  and  clay  and  upon  the  variable  amounts 
of  these  materials  is  based  their  popular  classification.  The  sand  and  clay 
comes  for  the  most  part  from  the  decomposition  of  the  underlying  rocks. 
The  gradation  between  sandy  and  clayey  soils  are  roughly  expressed  by  such 
terms  and  distinctions  as  the  following: 


Per  cent,  of  clay  or 

Impalpable  matter.  Per  cent.  .sand. 


Heavy  clay 

25 

Clay  loams 

“ 75 

25  “ 

40 

Loam 

40  ‘ 

‘ 60 

40  “ 

60 

Sandy  loam 

25  ‘ 

‘ 40 

75 

Light  sandy  loam 

‘ 25  

75  “ 

90 

t Sand 

‘ 10 

90  “ 

100 

Analyses  of  two  typical  soils  of  the  State  will  serve  to  show  the  com- 
ponent physical  parts.  Soil  i is  from  The  Dalles  and  represents  a great 
extent  of  country.  Soil  2 is  one  very  common  in  the  Willamette  valley 
and  was  taken  from  the  foot  hills  south  of  Eugene. 


No.  I. 

No.  2. 

(I) 

Coarse  sand 

30-4 

80.5 

(2) 

Sand 

2.5 

(3) 

Fine  sand 

12.2 

. . ....  3.0 

(4) 

Silt  or  clay 

33-4 

The  remainder  of  mineral  matter  in  the  soil — not  amounting  to  more 
than  five  pounds  in  one  hundred  of  soil — consists  of  chemical  compounds 
* Stockbridge’s  Rocks  and  Soils, 
t Johnson’s  How  Crops  Feed. 
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of  lime,  potash,  soda,  magnesia,  iron,  aluminum,  manganese,  chlorine, 
silicic  acid,  phosphoric  acid,  sulphuric  acid,  nitric  acid  and  carbonic  acid 
and  water  in  varying  proportions.  Of  the  greater  portions  of  the  soil  the 
plant  makes  no  use  except  as  a medium  in  which  to  fix  its  roots.  It  is  the 
compounds  of  the  above  substances  that  constitute  the  plant  food  in  the 
soil.  The  acids  above  mentioned  are  united  with  the  bases  to  form  the 
salts  which  occur  as  chlorides  and  silicates  of  potassium  and  sodium, 
calcium  (lime)  sulphate,  phosphates  ot  iron,  calcium,  magnesia,  manganese 
and  ammonium,  and  probably  salts  of  soda,  potash  and  lime  with  certain 
vegetable  acids. 

There  are  only  three  of  these,  lime,  phosphoric  acid  and  potash,  which 
as  a rule  require  attention  so  far  as  deficiency  of  plant  food  is  concerned, 
for  the  other  mineral  substances  are  furnished  in  abundance  by  natural 
agencies.  It  must  be  remembered,  however,  that  it  is  only  the  soluble  por- 
tion of  the  material  that  the  plant  uses  for  food.  It  is  these  substances 
then  that  invite  our  attention.  Just  what  constitutes  a sufficiency  of  these 
materials  for  successfully  growing  a crop  will  differ  somewhat  with  the 
nature  of  the  crop  and  the  physical  condition  of  the  soil.  In  an  article 
published  in  i88i.  Prof.  Hilgard,  than  whom  no  one  is  more  competent  to 
judge,  states  the  following  as  to  the  minimum  percentage  for  a thrifty 
growth  of  general  crops: 

Lime. — o. loper  cent,  in  the  highest  sandy  soil ; 0.25  per  cent,  in  clay 
loams  ; 0,30  per  cent  in  heavy  clay  soils,  and  it  may  rise  with  advantage  to 
one  or  two  per  cent.  [The  present  indication  is  that  we  may  consider  .40 
as  a fair  average  for  soils  of  the  Willamette  valley.  G.  W.  S.] 

Phosphoric  Acid. — In  sandy  loams,  o.  10  per  cent,  when  accompanied 
by  a good  supply  of  lime.  The  maximum  found  in  the  best  Mississippi 
table  lands  was  0.25  per  cent.;  in  the  be.st  bottom  land  of  the  same  region 
0.30.  His  investigation  in  connection  with  the  Northern  Pacific  survey 
also  showed  that  this  ingredient  was  more  abundandant  in  the  soils  of 
Oregon  and  Washington  than  in  the  soils  of  California.  * In  the  basaltic 
soils  it  may  even  run  as  high  as  .30  or  more. 

Potash. — The  potash  percentage  of  heavy  clay  upland  soil  and  clay 
loams  ranges  from  about  0.8  to  0.5  percent.;  lighter  loams  from  0.45  to 
0.30  ; sandy  loams  below  0.30  and  sandy  loams  of  great  depth  may  fall  be- 
low o.  10  consistent  with  good  productiveness  and  durability.  Virgin  soils 
with  a less  percentage  than  .06  he  finds  deficient.  The  same  author  also 
says  in  another  article  that  no  virgin  soil  having  .50  per  cent,  or  over  of 
potash  will  wear  out  first  on  that  side  of  the  store  of  mineral  plant  food  ; 
and  much  less  will  suffice  in  the  presence  of  much  lime  and  humus. 

Sulphuric  Acid. — In  the  best  soils  this  ingredient  is  slight,  0.02  per 
cent,  is  adequate  ; but  it  frequentl}^  rises  to  o.  10  per  cent. 

Iron. — He  puts  1.5  to  4.0  as  the  ordinary  percentage  of  ferric  oxide  in 
soils  but  little  tinted  ; ordinary  loams  from  3.5  to  7.0;  highly  colored  red 
lands  7 to  12,  and  sometimes  upwards  of  20. 

Humus. — This  is  of  great  interest  to  us  since  it  is  the  storehouse  of  the 
* Cal.  Exp.  Station  Report  1888. 
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nitrogen  supply  and  its  determination  serves  as  a measure  of  the  nitrogen. 
In  oak  uplands  of  the  cotton  states  the  range  is  usually  between  .70  and 
.80  per  cent.;  in  the  poorer  sandy  soils  from  .40  to  .50  per  cent.;  in  black 
calcareous  soils  1.2  to  2.80  per  cent.  In  western  Oregon  it  is  not  uncom- 
mon to  find  3 and  even  6 per  cent. 

Whether  or  not  the  above  are  applicable  to  the  soils  of  Oregon  remains 
to  be  ascertained  from  a sufficient  number  of  examinations  from  various 
portions  of  the  State,  and  other  data  that  may  be  collected,  and  this  is  a 
portion  of  the  present  work  of  the  Station. 

That  comparison  may  be  made  the  analysis  of  a few  typical  soils  are 
given  below: 


iV — Eugene 
Lane  Co. 
Foot-hills. 

lO — Toledo 
Benton  Co. 

1 Bottom  land. 

iJ-College  Farm 
Benton  Co. 
dobe 

Insoluble  Matter 

63-02, 

52.721 

. 72.70 

Soluble  vSilica 

8.77, 

, 454; 

5.93 

Potash  (K„0) 

.09! 

' -33 

.47 

Soda  (Na.^O) 

.07 

.09 

.24 

Lime  (Ca  0) 

.60 

.27 

1.60 

Magnesia  (MgO) 

.27 

•25 

1.03 

Manganese  (MnyO^) 

.02 

.20 

. 10 

Iron  (Fe.^O^)  \ 

Aluminum  (Al.^Oa)  j 

15.90 

18.31 

9.23 

Sulphuric  Acid 

i .02 

•03 

.03 

Phosphoric  Acid 

I .16 

.12 

.05 

Water  and  Organic  Matter 

10.51 

' 12.90 

8.00 

Total ! 

9943 

94.76, 

99.38 

Humus ! 

1.2T' 

1. 16 

.76 

Soluble  Phosphoric  Acid 

.121 

.07 

.027 

The  above  serve  to  give  an  idea  of  soil  composition.  For  further  illus- 
trations the  readers  attention  is  directed  to  other  pages  in  this  bulletin. 


TOPOGRAPHICAL  AND  GEOLOGICAL. 

The  state,  comprbsing  an  area  of  96,000  square  miles,  lies  between  117° 
and  125°  west  longitude,  and  42°  and  46°  north  latitude.  It  is  naturally 
divided  into  eastern  and  western  Oregon  by  the  Cascade  mountains.  The 
eastern  portion  is  about  3000  feet  above  the  level  of  the  sea  and  embraces 
about  two-thirds  of  the  State.  That  part  of  the  State  together  with  a part 
of  Washington  often  goes  by  the  name  of  the  “Inland  Empire,”  since  it 
is  so  surrounded  by  various  mountain  systems.  The  western  portion  may 
well  be  divided  into  a northern  and  southern  portion,  the  first  of  which 
comprises  the  great  Willamette  valley  and  a portion  of  the  Coast  moun- 
tains. Throughout  the  entire  western  portion  of  the  State  there  is  a multi- 
tude of  small  streams  furnishing  an  ample  flow  of  water  during  the  entire 
season.  The  Willamette  valley,  embracing  about  5,000,000  acres,  is  by  far 
the  largest  valley  in  the  State.  It  is  about  130  miles  in  length  by  60  in 
width  and  extends  from  a low  range  of  hills  on  the  south  (Calipooias)  to 
Portland  on  the  north.  To  show  how  well  watered  is  this  valley  it  mey  be 
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weight  of  the  intestines  after  the  fat  was  removed.  The  per 
cent-  of  shrinkage  is  not  very  large,  as.qcmpared  with  pigs  of 
similar  weight  fattened  on  corn.  There  is  only  14  per  cent, 
difference  between  the  average  shrinkage  of  these  pigs  and  a lot 
fattened  on  corn  exclusiveh'.  at  the  Kansas  agricultural  college, 
under  the  direction  of  Prof  E.  M.  She  ton.  In  table  III  conta  n- 
ing  a summary  of  the  results.  I have  given  some  figures  taken 
from  the  report  of  the  above  experiment.  The.se  figures  show 
an  increase  in  the  average  daily  amount  of  food  consumed,  anc 
in  the  amount  of  food  to  make  a pound  of  gain;  also,  increase  in 
the  average  daily  gains,  over  the  pigs  fed  in  this  experiment. 
In  the  gain  per  cent,  of  live  weight,  lot  i is  above  the  corn  fed 
pigs,  and  lot  3 is  nearly  up  to  them.  In  the  Kansas  corn  fed 
pigs,  the  pigs  were  older  and  larger  than  those  in  our  experi- 
ment, hence,  we  would  naturally  expect  a larger  amount  of  food 
consumed.  The  larger  gains  might  be  accounted  for,  in  that  the 
corn  fed  pigs  were  in  a thinner  condition  to  start  with,  hence, 
the  gains  would  be  larger  at  the  outset. 

OBSERVATIONS  ON  CUTS. 

upon  examining  the  photo-engravings,  it  will  be  seen  that 
there  is  some  difference  in  the  relative  amount  of  lean  and  fat  in 
the  various  lots.  Whether  this  is  due  to  the  individual  charac- 
terics  of  the  pigs,  or  to  the  feed,  we  will  leave  for  our  readers  to 
judge.  Cuts  I and  2 show  photographic  reproductions  of  the 
meat  from  lot  3,  or  the  mixed  fed  lot.  The  meat  was  photo- 
graphed b}’  the  Station  artist  o’n  the  day  following  the  slaughter- 
ing. The  cuts  were  made  through  the  loin  and  between  the  six 
and  seven  ribs.  It  will  be  noticed  that  there  is  a large  per  cent, 
of  lean  meat  in  these  samples.  Thought  to  be  a larger  per  cent, 
than  in  either  of  the  others,  by  all  who  examined  the  meat  at  the 
time  of  slaughtering. 

The  texture  of  the  meat  in  this  lot  was  all  that  could  be  de- 
sired. The  lean  meat  was  of  a little  darker  colored  than  that  of 
lot  I or  2. 

Cuts  3 and  4 show  similar  .sections  of  lot  2,  or  those  fed  on 
whole  grain.  There  is  a little  larger  per  cent,  of  fat  in  this  lot, 
and  the  meat  was  not  quite  as  firm  in  texture  as  that  of  lot  3. 

Cuts  5 and  6 are  from  lot  i,  or  tho.se  fed  on  the  chopped 
grain,  unmixed.  These  samples  show  the  thickest  fat  outside  of 
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the  lean,  and  the  lean  is  the.  lightest  in  color.  Some  of  this 
meat  was  sold  to  a leading  butcher  in  the  city,  and  he  made  the 
remark,  that  the  lean  meat  was  the  lightest  in  color  of, an}*  he 
had  ever  cut  up.  He  compared  it  to  the  white  meat  of  a chicken. 
In  texture  the  meat  was  not  as  firm  as  that  of  lot  3. 

Cuts  Xos.  3 and  7 are  copied  from  photographs  of  Kansas 
pork.  They  were  from  pork  fattened  at  the  Kansas  Agricultural 
College,  under  the  direction  of  Prof.  E.  M.  Shelton. 

Through  the  kindness  of  the  Kansas  Experiment  Station 
authorities,  we  are  enabled  to  present  these  cuts,  made  from  pho- 
tographs, by  Prof.  E-  Pernot  of  our  own  Station. 

No.  7 is  the  one  to  which  we  wish  to  call  special  attention. 
This  represents  similar  cuts  to  those  in  our  own  experiment  from 
a pig  of  similar  weight,  fed  exclusively  on  corn.  The  pork  does 
not  differ  materially  in  appearance  except  in  the  amount  of  fat  in 
the  loin  cut,  in  which  particular,  there  is  considerable  more  in 
the  corn  fed  pork,  than  in  those  of  our  own  experiment.  Xo.  3 
is  a sample  of  the  shorts-bram  fed  lot,  from  the  Kansas  station, 
and  has  no  particular  interest  in  connection  with  our  experiment. 
It  could  not  well  be  excluded  in  making  the  cut  hence  its  appear- 
ance in  connection  with  Xo.  7. 

I wish  to  acknowledge  the  faithful  work  of  Mr.  C.  D. 
Thompson,  who  cared  for  the  pigs  during  the  feeding  experiment. 

H.  T.  FREXCH. 

Summary  of  Answers  ,to  Circulars  sent  out. 

Tlie  follov*iiig  questions  Avere  asked  as  a preliminary  \s'ork  in  contem- 
plated experiments  in  this  important  branch  of  agriculture.  Answers  were 
given  covering  the  immediate  vicinity  as  well  as  individual  work  in  this 
line. 

1. — At  v.diat  age  are  pigs  usually  fattened?  Twenty-five  per  cent, 
under  i year;  50  per  cent,  i }*ear  and  under  i years;  25  per  cent,  over 
I years  and  under  2 years. 

2.  — What  breeds  are  most  common  ? Berkshire,  Poland  China, 
grades  from  these  breeds  and  “scrubs”  in  the  order  named. 

3.  — Are  the  breeds  kept  pure  to  any  extent  ? Breeds  are  not  kept 
pure  generally. 

4. — What  is  the  most  common  food  for  growing  pigs  ? Pasture  on 
green  wheat  or  woodland  pasture.  Pasturing  on  stubble  is  a common 
practice. 

5.  — What  is  the  most  common  ftiod  for  fattening  pigs  ? 


Wheat,  oats. 


(ll) 

barley  and  screenings  in  order  named.  Potatoes  are  cooked  and  fed  in 
same  localities. 

6.  — Is  the  grain  ground  or  fed  whole?  Fifty  per  cent,  report  that 
grain  is  fed  whole,  while  remainder  use  more  or  less  ground  material. 

7.  — Are  foods  mixed  or  fed  separately  ? Fifty  per  cent,  feed  grain 
separately  ; remainder  mix  grains  or  feed  in  connection  with  potatoes  or 
other  vegetables. 

8.  — Are  foods  cooked  to  any  extent  ? Only  per  cent,  report  that 
food  is  cooked,  and  that  in  case  of  vegetables. 

9.  — Average  weight  of  pigs  when  .slaughtered  ? vSixty  per  cent,  re- 
port 150-200  pounds  ; 30  per  cent,  report  200-250  pounds,  and  10  per  cent, 
report  250-300  pounds. 


TABLE  I 


Showing'  amount  of  gain  by  period.s  of  two  week.s,  total  gain,  total  weight,  gain  per 
hundred  of  live  weight  and  average  gain  per  hundred. 


'C 

V 

0 

0 

Oats  & Wheat. 

Totah;. 

i 

Whole 

Oats  & Wheat. 

Totals.  1 

Mixture 
Chopped  Oats, 

Wheat,  Barley 
and  Shoats.  j 

Totals. 

Dates  of  Weighing. 

(I) 

(2) 

(i) 

' (2) 

(I) 

(2) 

September  ist 

145 

157 

302  ! 

168 

1 148 

316 

152 

149 

! 301 

Gain  September  i^th 

10 

I 

II 

12 

10 

22 

18 

1714 

3514 

Gain  September  30th 

18 

18 

36 

1414 

18 

3214 

25 

2I14 

4614 

Gain  October  15th 

14 

13 

27  , 

1914 

17 

3614 

2514 

2414 

50 

Gain  October  30th 

uH 

34  : 

2o14 

1714 

38 

34 

2414 

5814 

Gain  November  14th 

33 

34V2 

14/4 

2714 

42 

1814 

IS 

3314 

Gain  November  29th 

33  V2 

35% 

69  ; 

; 31 

29 14 

60 14 

i8l4 

1614 

35 

Grain  December  14th 

28 

3^% 

6614, 

26 

2i14 

47% 

22 

iil4 

3314 

Gain  December  29th 

i.sK 

:H 

I9l^; 

23 

6 

29 

1914 

6 

2514 

Total  gain 

z6C% 

16334 

330%- 

161 

147 

308 

I8I 

1.37 

1 318 

Live  weight  I'ecember  29th 

.11 1 K 

320K 

63214; 

329 

29  s 

624 

333 

286 

619 

Gain  per  cwt 

11.5 

10^.3 

95-B 

99-3 

119.0 

91.9 

Average  gain  per  cwt 

7 ' i°9-6 

97.5 

105.5 

table  II 

Showing  amount  of  food  consumed  b3’  periods  and  total  foods  consumed,  cost  of  food, 
weight  of  food  to  make  one  pound  of  gain  and  cost  of  food  to  make  one  pound  of  gain. 


t Chopped 
Oats  & Wheat. 

Whole 

Oats  & Wheat. 

Mixture 
Chopped  Oats, 
Wheat,  Barley 
and  Shorts. 

1 

Remarks. 

Periods  of  two  weeks. 

lbs. 

>s. 

lbs. 

I St  period 

112 

140 

150 

2d  period 

14214 

172 

171I4 

3d  period 

165K 

206 

21214 

4th  period 

166 

224 

19814 

Oats  $1.00  per  cwt. 

5th  period 

21814 

22014 

20014 

Wheat  $1.36  per  cwt. 

6th  period 

267 

279 

213 

Shorts  .90  per  cwt. 

7th  period 

287 

320 

226 

Barley  $1.00  per  cwt. 

8th  period 

24414 

268 

190 14 

Food  consumed  bv  each  lot 

1603 

1829I4 

156214 

Total  co.st  ot  food”. 

•S  19.68 

$22.11 

$19-94 

Amount  of  food  to  make  a pound  gain 

! 4-8 

6. 

4-9 

Cost  of  food  to  make  a pound  gain 

: -059 

.0721  .055 

(I2) 


table  III— summary. 


Lot'i.  Chopped  oats  and  wheat. 
LoU^.  Whole  oats  and  wheat.... 

Lot*3.  Mixture 

Kansas  cornTed 


Average  j | 
Daily  gian  | 
per  pig.  1 
Food  for , 
each  pound, 
of  increase.]' 

-pf- 

1.37  4.8 

330^4: 109.6 

1.28  6. 

308  ; 97.47 

1 1.33  4-9 

1 31S  105+ 

2.03  5.45 

105  3 

table  IV 


Showing  weight  of  various 
shrinkage.  ' 


No.  of  pig  as  shown’in  cuts.... 

Gross  weight 

Net  Weight  after  24  hours 

Blood  

Hair 

Lungs 

Heart 

Spleen  

Liver  

Kidneys 

Tongue 

Intestines 

Fat  from  Intestines 

Leaf  Fat 

Per  cent.  Shrinkage 

Average  per  cent.  Shrinkage, 


organs,  live  weight,  dressed  weight  and  per  cent,  of 


Lot  I. 

Lot  2. 

Lot  3. 

Chopped 
Oats  and 
Wheat. 

Whole 
Oats  and  1 
Wheat.  1 

Mixture 
Oats,  Bar- 
ley, Wheat 
and  Shorts. 

Sew. 

Barrow. 

Sow. 

Barrow. 

1 

1 1 

1 

Barrow. 

5 

6 1 

314 

! I 

2 

ibs-oz 

ft)S  oz 

It  s-oz  Ibs-oz 

Ibs-oz 

tbs-oz 

311K 

;-2D^ 

329  295 

333 

286 

264 

271-5  i 

270  244.5 

275 

241 

6 I 

5 12 

5 8 6 

6 4 

4 15 

2 14 

2 12 

3 3 2 10 

3 8 

3 13 

3 

3 6 

3 ' 2 6 

3 8 

2 II 

II 

14 

14  12 

15 

12 

1 2. 

i 5 

2 3 

4 

2 

! 4 10 

3 12 

3 14  3 2 

4 7 

3 3 

10 

9 

8 8 

1 9 

9 

; 12 

13 

15  10 

14 

16 

27  7 

26 

31  14  26 

i 27  10 

28  8 

‘ 7 I 

7 12 

25  9 10 

7 2 

6 5 

13  14 

1 12  12 

13  5 12  3 

11  7 

13  12 

’ 15-2 

1 15-3 

17.9  16.8 

1 17.4 

15-7 

15-25  17-35  ' 16.5 


• SOIIvS  OF  FANE  COUNTY. 


This  county  has  an  area  of  about  7,000  square  miles,  with  an  average 
breadth  of  about  50  miles  and  being  about  three  times  this  distance  in 
length.  About  three-fourths  of  this  county  is  hilly  and  mountainous.  The 
table  or  hill  lands  bordering  the  valleys  seem  to  be  quite  fertile,  and  pro- 
duce well  when  brought  under  cultivation.  A sample  o^  this  soil  is  the 
only  one  yet  examined  from  this  county  and  whether  all  will  show  as  low 
percentages  in  potash  as  this  is  somewhat  doubtful. 

NO.  IV — SOIF  FROM  FANE  COUNTY. 


Coarse  material  > .6  mm 

Fine  earth 

Capacity  for  water  

Hygroscopic  moisture 

ANAFYSIS  OF  FINE  EARTH. 

Insoluble  matter 

Soluble  silica 

Potash  [K,0] 

Suda  [Na.,0] 

Lime  [CaO] 

Magnesia  [MgO] 

Manganese  [Mn^OJ 

Iron  [P'e^A^]  \ 

Alumina  [Al.^O;]  j 

Sulphuric  Acid  [SO;J  

Phosphoric  Acid  [P^Q'i] 

Water  and  organic  matter  

Total 

Humus 

Ash 

vSoluble  Phosphoric  Acid 


. 5-70 
■94-30 
.50.00 
, 2.00 


.63.02 

. 8.77 

, .09 

. .07 

.60 

. .27 

. .02 

.15.90 

. .02 

. .16 

.10.57 

-99-43 
. 1.21 
. 1. 12 
. .04 


The  mechanical  separation  of  the  soil  by  an  elutriating  apparatus  gave 
the  following  result:  (See  page  6,  No.  2.) 

IV. — The  soil  is  a sandy  loam  and  covers  several  sections  in  the  foot- 
hills south  of  Eugene.  Farther  up  the  hills  the  soil  becomes  coarser  and  is 
underlaid  with  soft  sandstone,  which  crumbles  on  short  exposure.  The 
vegetation  is  oak  and  wild  grasses.  The  soil  evidently  has  a good  natural 
drainage  and  is  easily  worked.  The  dry  lumps  crush  easily  between  the 
fingers  and  the  soil  does  not  become  very  sticky  when  wet.  It  is  a soil 
that  has  been  planted  to  fruit  considerably  of  late.  The  physical  condition 
of  the  soil  would  seem  to  warrant  this,  but  the  low  percentage  of  potash 
would  indicate  that  for  the  best  results  this  ingredient  will  be  needed  in  a 
few  years. 

The  county  is  abundantly  supplied  with  streams  and  springs.  Con- 
siderable swale  land  is  found  in  some  parts  of  the  county,  mainlv  white 
land,  but  with  good  drainage  this  can  be  made  productive.  Taking 
Eugene  as  a starting  point  then  going  west  about  6 miles  is  a low  range  of 
hills,  From  here  we  can  look  north  for  about  24  miles  over  a rich  prairie 
through  which  flows  the  Willamette  river,  the  course  of  which  is  rendered 
the  more  visible  by  the  groves  of  balm,  maple  and  shrubs.  The  hill  land 
of  the  principal  portion  begins  about  20  miles  west  from  Eugene  and  is 


(i8) 

is  largely  covered  with  fir  timber — in  fact  the  whole  region  abounds  in 
forests  of  fir,  hemlock  and  cedar. 

Further  analyses  from  this  rich  section  will  shortly  be  made.  . 

SOII.S  OF  FINN  COUNTY. 

Of  Linn  county  there  are  only  about  1300  square  miles  that  is  suitable 
for  agriculturaf  purposes.  ‘ ‘The  arable  portion  of  the  county  is  about 
evenly  divided  into  prairie  and  rolling  land.  The  prairie  is  not  a dead  level, 
but  slightly  undulating,  affording  plenty  of  slope  for  good  drainage  to  the 
Willamette  river  which  bounds  the  county  on  the  west  along  its  whole 
length.  The  soil  of  the  prairie  lands  is  a rich,  dark,  clayey  loam,  of  the 
general  character  of  that  of  the  whole  Willamette  valley,”  For  the  most 
part  the  soils  are  sandstone  and  basaltic.  About  the  Santiam  country  the 
formations  are  porphyritic  and  granitic  which  are  a contiuation  of  similar 
rocks  to  the  north  and  south — a part  of  the  same  that  outcrops  on  the  west 
of  the  Cascades.  Only  one  soil  has  been  analyzed  from  this  county. 


IW — .SOIF  FROM  FINN  COUNTY. 


Coarse  material  > .6  mm 

Fine  material  

Capacity  for  water 

Hygroscopic  moi.sture 

•V  ^ ANAFY.SIS  OF  FINF  EARTH. 

dnsoluble  matter 

.Soluble  silica 

Potash  [K.^O] 

Soda  [Na./O] 

Lime  [CaO] 

Magnesia  [MgO] 

Manganese  rMn.O.l 

Iron  [Fe^O;)]  I 

Alumina  [AI2O3]  f 

Sulphuric  Acid  [SO;J 

Phosphoric  Acid  [P2O5] 

Water  and  organic  matter 


:22.go 

.77.10 

.44.00 

7-55 


57-82 
• 7-23 
. -15 

, .07 

■ 3-51 
, .21 

, .12 

,16.89 

. .02 

. .11 
.13.07 


Total 99.20 

Humus 1.88 

.Soluble  Phosphoric  Acid 09 

iW.~ This  is  a light  loam,  black  in  color,  sent  from  Lebanon  by  Mr. 
John  Withers.  The  soil  to  change  of  color,  is  from  18  to  24  inches,  and  the 
subsoil  is  about  2 feet  deep.  The  soil  grows  fir,  maple,  oak  and  ash.  As 
will  be  seen  it  carries  a high  percentage  of  lime  and  clearly  shows  a lime 
vegetation.  It  has  a high  moisture  coefficient  and  evidently  has  good 
natural  drainage.  The  soil  should  be  easily  worked  and  though  the  potash 
is  not  high,  A'et  with  the  heavy  percentage  of  lime  it  is  fairly  supplied  and 


with  thorough  tillage  is  not  apt  to  be  deficient  in  this  quarter.  It  is  an  ex- 
cellent all  around  .soil. 


Soils  From  Eastern  Oregon. 

Only  two  .soils  have  been  as  yet  analyzed  from  this  portion  of  the 
State.  The  nature  of  the  rocks  and  .soils  has  been  mentioned  on  previous 
pages  of  this  Bulletin  to  which  the  readers  attention  is  invited.  The  fol- 
lowing table  gives  the  anah’sis  : 


EASTERN  OREGON  SOIES. 


Coarse  material  > .6mm.... — 

Fine  earth.... 

Capacity  for  water 

Hygroscopic  moisture 

ANALYSIS  OF  FINE  EARTH. 

Insoluble  Matter 

Soluble  Silica 

Potash  (K.^O) 

vSoda  (Na20) 

Lime  (Ca  O) 

Magnesia  (MgO) 

Manganese  (Mn.^O,J 

Iron  (Fe.p,)  ' \ 

Aluminum  (Al.^O;,')  f 

Sulphuric  Acid  [SO;J  

Phosphoric  Acid  [P2O5] 

Water  and  Organic  Matter 

Total 

Humus , 

Soluble  Phosphoric  Acid 


No.  lY 
Cross  Kej-s 
crook  Co. 
Idiiton. 

No.  IZ 
Meacham 
Union  Co. 
A.  H.  Todd. 

4.40 

.40 

95.60 

99.60 

36.00 

61.00 

3.S5 

4.70 

76.69 

65.75 

8.47 

H.95 

•83 

.84 

.20 

•23 

I. 21 

.76 

I.  1 1 

.24 

.04 

.02 

9.  I I 

14.85 

trace 

.08 

.07 

3-35 

8.09 

101.09 

99.80 

.41 

1. 10 

. 1 1 

.02 

lY, — As  will  be  seen  from  the  above  data  this  is  a soil  of  very  fine 
texture.  It  is  a light  gray  soil  which  darkens  slightly  on  moistening.  It 
is  abundantly  supplied  with  potash  but  phosphoric  acid  is  deficient.  The 
main  growth  is  bunch  grass  and  .sage  brush,  and  to  one  unacquainted  with 
its  peculiarities  the  soil  would  not  be  considered  favorably,  although  ex- 
perience shows  that  the  soils  of  this  same  character  produce  well  provided 
they  are  given  moisture. 

iZ. — This  soil  in  appearance  is  much  like  the  one  mentioned  just 
above.  It  does  not,  however,  contain  so  much  inert  matter,  and  the  sup- 
ply of  humus  is  better.  Like  the  above  the  pho.sphoric  acid  is  present  only 
to  a ver}^  limited  extent.  Yet  since  these  soils  have  a good  supply  of  lime 


the  conditions  are  the  more  favorable  on  that  account. 


In  conclusion  of  this  the  first  of  a series  of  Bulletins  on  this 


important  subject  of  soils  it  should  be  said  that  in  the  present  state 
of  our 'knowledge  on  this  subject  and  the  data  in  hand,  it  is  often  im- 
possible to  go  beyond  conjecture  on  some  questions,  yet  by  multiplying 
the  results  on  the  one  hand,  and  by  careful  observation  on  the  other  the 
future  work  and  benefit  to  be  derived  will  be  very  much  aided,  and  the  re- 
sults will  be  all  the  more  helpful  to  the  agricultural  industry  of  the  State. 


APPENDIX. 

Since  the  Station  receives  so  many  inquiries  as  to  what  it  is  prepared 
to  do, and  also  that  the  Chemical  Department  may  be  of  the  greatest  possi- 
ble use  to  citizens  of  the  State  and  come  in  closer  contact  with  them  these 
few  pages  are  added.  The  department  also  takes  this  means  to  answer  in  a 
general  way  a few  standing  questions  which  are  coniinually  being  asked. 
The  Chemical  Department  of  the  vStation  is  prepared  to  analyze  and  test 


soils,  waters,  butter,  milk,  cattle-foods,  fertilizers,  ^}’psum,  and  other  agri- 
cultural products,  and  to  make  such  mineral  analyses  as  may  be  of  interest 
to  the  State,  and  as  we  may  have  time.  Also  to  give  information  on  such 
subjects  of  agricultural  science  as  may  fall  wdthin  its  province. 

All  analyses  are  made  free  of  charge,  but  are  subject  to  the  following 
conditions:  i. — All  samples  for  analysis  must  be  taken  according  to  the 

directions  of  the  Station.  2. — All  questions  concerning  the  sample  will  be 
answered  truthfully  by  the  person  sending  the  samples.  3. — That  the 
Station  is  free  to  publish  all  results  of  analyses  made  for  the  benefit  of  the 
public. 

The  Station  will  not  undertake  work  the  results  of  which  are  not  at  its 
disposal  to  publish. 

The  laboratory  of  the  Station  is  complete  in  all  particulars,  although 
not  so  large  as  that  of  many  stations.  For  that  reason  it  is  not  possible  to 
turn  out  work  as  rapidly.  It  must  be  borne  in  mind  that  to  correctly 
analyze  a substance  is  not  a matter  of  a few  minutes,  but  more  often  it  is  a 
matter  of  several  days  work  ; and  that  there  is  always  regular  experi- 
mental work  being  carried  on  which  as  a rule  cannot  be  interfered  with, 
hence  all  who  send  samples  must  be  patient  and  bide  their  time.  All  sam- 
ples received  are  numbered  in  the  order  they  are  received  and  so  analyzed, 
the  analysis  then  being  reported  to  the  party  sending  the  sample. 

In  all  cases  where  samples  are  sent  to  the  Station  for  analysis  all 
charges  must  be  prepaid. 

DIRECTIONS  FOR  SAMPLING. 

For  ordinary  water  analysis,  one  gallon  of  water  should  be  sent  ; for 
mineral  water  analysis  two  gallons.  The  water  should  be  put  in  clean 
glass  bottles,  filled  completely  full,  and  corked  with  clean,  new  corks. 

Samples  of  milk  should  not  be  less  than  a pint,  and  the  milk  should  be 
thoroughly  mixed  before  a sample  is  taken,  and  the  bottle  completely 
filled. 

Samples  of  rock,  coal,  etc.,  should  be  so  taken  as  to  be  a fair  average 
sample,  invariably  taken  from  below  the  surface. 

Fertilizers  are  sampled  by  taking  a quantity  from  the  top  middle  and 
bottom,  intimately  mixing  on  paper.  They  should  be  sent  in  clean,  dry 
bottles  well  corked. 

It  is  e,ssential  that  the  fertilizer  samples  be  certified  to  and  certificates 
for  this  purpose  will  be  furnished  by  the  Station.  Each  sample  of  fertilizer 
must  be  accompanied  by  the  following  data: 

I. — Sampler’s  name.  2. — Brand.  3. — Name  and  address  of  the  manu- 
facturer. 4. — Name  and  address  of  the  dealer.  5. — Date  of  taking  sample. 
6. — -Price  per  pound,  ton  or  package.  7. — For  what  purpose  used.  8. — 
Percentage  of  valuable  ingredients  claimed  by  manufacturer  or  dealer. 
9. — Such  other  information  as  the  Station  may  require. 

Directions  for  sampling  soil  will  be  sent  on  application. 

The  department  is  ever  ready  to  give  any  information  within  the 
province  of  its  work,  and  solicits  the  co-operation  of  those  interested  in  the 
welfare  of  the  State,  All  communications  relative  to  analyses  and  matters 
pertaining  to  chemical  work  should  be  addressed  to 

G.  W.  SHAW,  Chemist,  Oregon  Exp.  Station. 

Corvallis,  Oregon. 
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EXPERIMENTS  WITH  SMALL  FRUITS  AND 
VEGETABLES. 


• The  season  of  1892  was  favorable  to  the  ijrowth  of  the  strawberry,  with 
the  exception,  that  two  or  three  late  frost  cnt  the  bloom.  Most  of  the 
varieties  under  test  at  the  station  were  planted  in  1888.  They  have  done 
fairly  well,  but  during  the  past  season  have  shown  a decided  iniprovenieiil 
over  previous  years;  thus  proving,  that  under  good  cultivation,  the  plants 
can  be  kept  in  bearing  condition,  for  at  least  four  years.  There  is  not  so 
much  danger  of  the  plants  becoming  exhausted,  as  the  laborer.  The  above 
plants  were  subjected  to  different  methods  of  cultivation.  Some  were 
liermitted  to  grow  at  will,  and  have  become  matted.  The  vitality  of  the 
last  mentioned  plants  gave,  way  at  an  early  age,  .about  the  end  of  the  second 
year.  The  best  method  to  keep  the  strawberry  in  good  bearing  is  to  give 
the  plants  a thorough,  deep  cultivation  with  the  cultivator,  at  the  earlie.st 
opportunity  in  Spring.  The  later  cultivations  with  the  hoe  or  cultivator 
should  be  shallow,  not  exceeding  three  inches.  If  the  later  cultivations  be 
too  deep  it  destroys  the  rootlets  and  prevents  rapid  growth.  In  dry 
weather  the  oftener  the  surface  is  .stirred  the  better,  say  every  week,  a.s 
thus  moisture  is  kept  near  the  surface. 

Care  should  be  taken  to  have  the  soil  well  pulverized.  As  soon  as  run- 
ners commence  to  be  thrown  out  they  should  be  taken  off,  the  object  being 
to  prevent  the  strength  of  the  plants  from  being  thus  wa.sted.  If  a .supply 
of  young  plants  is  needed  only  four  or  five  .should  be  permitted  to  grow  on 
each  plant;  but  these  should  not  remain  connected  with  the  parent  plant 
long  enough  to  make  roots.  As  soon  as  the  young  plants  are  large  enough 
to  be  taken  off,  they  should  be  transferred  to  a propagating  bed.  After  the 
fruiting  season  is  over,  it  is  recommended  that  all  old  leaves  be  cut  off  with 
the  scythe,  time  however,  being  given  for  the  foliage  of  the  plants  to  ripen, 
before  the  old  growth  of  the  leaves  is  removed.  After  all  dry  leaves  have 
been  raked  up  from  the  beds  a good  .supply  of  stable  manure  should  be 
spread  over  the  beds  and  well  stirred  into  the  .soil.  In  two  or  three  weeks, 
the  plants  will  begin  to  make  new  growth.  To  secure  fine  fruiting  plants  for 
the  coming  season,  strong  crowns  must  be  made  in  tlie  fall  as  this  is  the  .sea- 
son in  which  these  crowns,  or  bloom  buds  are  formed  for  the  coming  yea-’s 
fruiting. 

The  varieties  that  have  proved  themselves  mo.st  productive,  during  the 
past  four  years,  are;  Haverlaiid,  Burt,  W.arheld,  Pearl,  Glendale,  and  Hen- 
derson. 

In  the  following  table  will  be  found  a comparison  of  the  productive  val- 
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ne  of  plants  that  have  been  planted  four  years,  and  others,  that  have  been 
planted  three  years.  It  will  be  .seen  that  the  superiorit}'  of  the  4 year  old 
plants  is  ])lainly  marked;  12  plants  of  each  variet}’  were  .set  apart  for  the 
purpose  of  this  comparison. 


-\^e  of  plants  4 3'ears 

Acre  of  plants 

^ vear.s 

Xo. 

\'anety.  Wt. 

of  fruit  in  oz. 

Xo, 

Vanet\-  Wt,  of  fruit  in  oz. 

I. 

Bomba 

I. 

Bomba 

127 

2. 

Cloud 



2. 

Cloud 

Dutter 

73^ 

3. 

Dutter 

98 

4- 

Haverland 

220 

4- 

Haverland 

y ^ -h 

io6;b. 

5« 

Hampden 

104^ 

5- 

Hampden 

1044 

6. 

Henderson 

127>^ 

6. 

Hender.son 

35 -V 

7- 

Jessie 



7- 

Jessie 

35  H 

S. 

Louise 

3714 

8 

Louise 

54  H 

9- 

Mammoth 

58 

9- 

Mammoth 

81 

10. 

Monmouth 

36 

lo. 

Monmouth 

29/4 

1 1. 

Mav  King 

iosM' 

II. 

Mav  King 

77 '/2 

1 2. 

Ohio 

iiiji 

12. 

Ohio  

40314 

•3- 

Pearl 

14714' 

13- 

Pearl 

28 

14. 

Van  Deman 

29X 

14. 

Van  Deman 

32  bs 

bS- 

Warfield  

1523^ 

15- 

Warfield 

Si}< 

16. 

Glendale 

i36J^i 

16. 

Glendale  

56'h 

Descriptive  Notes 

on 

Strawberries. 

Jlomba — *P.  • Berry 

good  shape. 

large 

seeded,  medium  size. 

Color 

flark  red,  flavor  .sub-acid;  soft,  will  not  .ship  well, 

Cumberland. — P.  Conical,  of  medium  size,  seed  large,  rather  soft  and 
fibrous;  not  extra  in  flavor,  does  not  prove  itself  to  be  very  productive,  is 
a late  variety. 

Cloud. — fb  Berry  very  firm,  but  small,  seeds  large,  also  has  a ver>"  large 
core;  plant  vigorous,  not  very  productive. 

Diitter. — P.  P'ruit  large,  very  firm,  good  flavor,  about  medium  in  pro- 
ductiveness. 

Haverla}id—\.  Berry  oval,  somewhat  soft;  very  productive,  lasts  well 
through  the  season,  an  excellent  variety  for  a near  market. 

Hampden. — I.  Berry,  a little  over  medium  size;  very  good  flavor,  with 
a combination  of  sugar  and  acid;  midseason. 

Henderson.— 1.  A vigorous  grower;  produces  but  few  runners;  berries 
conical,  with  long  neck;  color  red,  firm,  of  excellent  flavor. 

Jessie. — P.  Plants  vigorous,  berries  good  size,  heart  .shape,  clear  red, 
somewhat  soft,  quality  medium,  has  not  proved  to  be  very  productive. 

Louise. — P.  Berry  firm  and  of  good  size,  conical,  good  flavor  and  col- 
or, very  light  producer 

Mammoth. — P.  Berry  large,  fle.sh  firm,  of  good  flavor;  seeds  small, 
irregular  in  shape,  good  oidy  for  home  use  and  for  exhibition, 

May-King. — P.  Plant  vigorous,  berries  smooth,  obtusely  conical  and 
regular;  color  bright  red,  firm  and  of  good  flavor;  an  early  variety. 

Momnouth. — P,  This  variety  is  of  but  little  value  here.  The  }'ield  has 
been  light;  has  produced  a few  good  berries. 

Ohio — I.  Plants  very  vigorous,  berries  slightly  irregular,  seed  sunk  into 
the  fle.sh,  firm,  a good  late  variety. 


Pearl. — P.  Berry  conical,  hull  not  easily  removed;  neck  lonj^,  irregular; 
flesh  firm;  good  for  home  use. 

Van  Deman. — P.  This  is  a new  variety  of  excellent  flavor.  Plant  of 
good  habit;  dark  green  foliage,  berry  medium  to  large;  color  dark  red,  with 
bright  yellow  seed,  making  it  very  attractive, 

Warfield — I.  Berry  conical,  somewhat  soft,  a good  producer;  color 
deep  red,  moderately  firm;  is  a little  tart,  lasts  well  through  the  season,  and 
one  of  the  most  profitable  varieties. 

Glendale. — P.  Berry  irregular,  conical,  firm;  has  a large  core,  flavor 
verry  acid. 

Summit. — I.  Berry,  large  oval  to  round,  has  the  flavor  of  the  wild  berry, 
too  soft  for  long  transportation,  good  for  home  use,  late. 

Burt — P.  Berry  conical,  firm,  good  flavor;  cjuite  productive,  a late 
variety. 

Jucunda — P.  Berry  excellent  flavor,  rather  soft,  color  of  fruit  dark 
red;  quite  prolific. 

Sharpless — P.  Berry  nearly  round,  firm,  prolific,  a good  market  variety, 

Peabody — P.  Berry  turbinate;  large,  flesh  crimson,  a good  variety  tor 
exhibition  purposes. 

Banquet — This  variety  was  donated  by  Mr.J  T Hawkins  of  Mountain- 
ville,  N.Y.  Plant,  dwarf  habit;  color  of  fruit  dark  red,  changing  to  pink  at 
the  apex;  oblong,  medium  size,  fruit  of  an  excellent  flavor,  melting;  mid- 
season. 

*P.  Perfect. — Flower  having  stamens  and  pistils, 
il.  Imperfect. — Fdower  having  pistils  alone. 


varieties. 

! 

Date  of 
Blooming. 

Date  of  ! 

first  picking.  |! 

Date  of 
last  picking, 

Average 

picking. 

Weight  of 
10  berries,  j 

Yield 

per  plant.  ^ 

1; 

'ifi  > 
4-'  h 

tC  V 
< 

m d 

m d 

m d 

07.. 

07. 

oz. 

Bomba  P 

4 20 

5 28 

6 24 

1 8.98 

3-15 

1 11.68 

iJ4xi- 

Burt  P 

: 4 24 

6 I 

6 30 

3.75 

14-25 

ii^xi; 

Banquet  P 

i 4 22 

5 28 

6 24 

i 3-3 

2.78 

1%X1 

Bubach  

4 22 

5 30 

6 24 

''•52 

5- Vi 

6.78 

Cloud  I 

3 21 

5 28 

6 24 

: 3-7 

3-31 

3-41 

IXl' 

Cumberland  P 

4 27 

5 30 

7 5 

4-52 

3. 

6.78 

lyixi: 

Dutter  P 

4 20 

6 I 

6 24 

2.08 

3.38 

II. II 

iy%x2 

C.lendale  P 

4 iS 

5 30 

: 5 24 

I J -liO 

3-54 

11-35 

1%XI] 

Gandy  P i 

1 4 29 

6 II 

: 6 30 

12.30 

3-71 

8.2 

I%XI' 

Hampden  I 

' 4 i8 

5 30 

6 24 

8.75  1 

2 94 

9-55 

li<xC 

Haverland  I 

4 23 

5 25 

6 30 

14.6S 

3-29 

18.35 

ly&xi] 

Henderson  P 

4 i6 

5 28 

6 30 

9.82 

3-8 

10.64 

114x1 

Jessie  P 

Jucunda  

4 17 

6 I 

6 29 

, 4-72 

4.18 

2.98 

iJ4xC 

ifsxi] 

4 23 

5 27 

7 5 i 

4-95 

3- 

5-36 

Eouise  P ' 

4 26 

6 3 

6 24 

2.8 

4-13 

4.12 

Mammoth  P 

4 25 

5 30 

6 24 

4.86 

4.69 

4.86 

i%xE 

Monmouth  P i 

4 20 

6 I 

6 27 

3.27 

3.07 

4- 

lY^xi] 

Michel’s  Early  P 

4 18 

5 27 

6 22 

6.83 

2.47 

6.03 

lYxi] 

Mav  King  P 

Ohio  I 

4 19 

5 27  ’ 

6 26 

7-3.S 

2.34 

8.81 

1/4x1 

4 25 

4 9 

6 30 

12.38 

3- 

8.45 

I’earl  P 

4 25 

5 27 

6 24 

11-34 

3-25 

12.28  ! 

iHxi 

Pine  Apple  P 

4 27 

. 5 30 

6 30 

6.06 

3-25  ^ 

6.06 

i/4xij 

Peabodv  P 

4 18 

1 6 3 

6 30 

9.86 

3-13 

9.04 

1/4x1-; 

Summit  I 

4 17 

6 3 

6 24 

7.61 

4-56 

6.85 

Sharpless  P 

4 18 

6 3 

6 30 

9.86 

3-13 

9.04 

IXIJ 

Van  Deman  P 

4 15 

5 27 

6 24  ' 

2.46 

3-25 

7-37 

1 14x11 

Warfield  I 

Oregon  Ever-bearing  P 

4 24 
4 16 

5 28  i 
5 30  ' 

6 26 
8 9 

11.7 

2.63  ' 
3--K  : 

12.48 
6-99  : 

I J4xi 
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A Comparative  Trial  of  Peas. 

The  varieties  of  peas  on  our  trial  grounds  during  the  season  of  1892 
numbered  25.  All  were  grown, under  like  conditions.  New  Alaska  proves 
to  be  the  earliest,  improved  Daniel.  O.  Rourke  following  5 days  later. 

American  Wonder,  Blue  Peter,  and  Extra  Early  came  to  maturity  one 
day  later  than  the  improved  Daniel  O.  Rourke. 

The  data  given  below  shows  the  number  of  days  from  planting  to  the 
time  of  blooming;  also  to  the  time  of  edibility  and  market  maturity.  The 
different  varieties  were  all  .sown  on  the  8th  day  of  March,  1892. 


SOURCE 


Horticultural  Dept 
Henderson  

Childs 

Horticultural  Uept 
Henderson 


Horticultural  Dept 
Henderson 

Hort.  Dept 

Henderson 

Hort.  Dept 

Henderson 


VARIETY. 


American  Wonder 

Blue  Peter 

Bliss  Abundance 

Black-e^'ed  Marrowfat 

Childs’  Universal 

Anticipation  

Evolution 

Extra  Early  

'Forty  P'old  

Fillbasket 

I Gladiator 

Horsford’s  Market 

Heroine 

Horsford’s  M arket  Garden . 

Laxton’s  Alpha 

Melting  Sugar  Edible  Pod. 
New  Dwart  EJdible  Pod.... 

New  Alaska 

Pride  of  the  Market 

Strategem 

i Telephone 

Telegraph 

The  Major 

.Sanders’s  Marrow 

Tinproved  Dan  O’Rouke.... 


Date  of 
g-ermiuatiu 

Date  of 
blooming. 

Edible 

maturity. 

^‘Market 

maturity. 

No  of  da; 
of  edible, 
maturity. 

m d 1 m d i 

m d 1 

m d 

3 22  j 5 22  i 

6 

10  ; 

6 20 

95 

3 n 1 5 21 

6 

10  ; 

6 15 

95 

3 18  1 6 3 

6 

20  1 

6 24 

105 

3 19  6 3 

7 

I 

7 8 

I 10 

3 17  : 5 21 

6 

1 

6 I 

97 

3 21  6 I 

6 

24 

6 29 

1 09 

3 19  6 6 

6 

20 

, 6 30 

105 

3 20  , 5 30 

6 

10 

6 iS 

95 

3 17  5 31 

6 

20 

6 30 

105 

3 19  6 3 

6 

28 

7 3 

113 

3 20  5 29 

6 

21 

6 27 

106 

3 20  i 5 31 

i 6 

19 

6 30  ' 

104 

3 22  1 6 2 

! 6 

20 

' 6 28 

105 

3 21  1 5 I 

6 

18 

6 29 

T03 

3 20  5 24 

6 

12 

7 8 

S-97 

3 18  6 5 

6 

26 

6 30 

III 

3 20  5 28 

6 

18 

6 26 

103 

3 19  .3  20 

6 

4 

6 10 

89 

3 19  64 

6 

20 

6 20 

105 

3 20  65 

6 

10 

■ 6 28 

95 

3 22  , 6 2 

6 

15 

6 22 

100 

3 21  6 3 

6 

15 

6 28 

100 

3 19  63 

6 

IQ 

6 30 

104 

3 19  6 6 

6 

18 

7 I 

102 

3 i9  5 29 

6 

9 

6 12 

94 

Descriptive  Notes  on  Peas. 

Anticipation. — Vines  of  medium  growth  slightly  branching,  light  green. 
Pods  two  and  one  half  to  three  inches  long,  four  to  six  peas  in  a pod. 

American  Wonder. — Vine  stout,  very  branching,  height  from  12  to  16 
inches.  Pods  two  and  a half  to  three  inches  in  length,  from  5 to  8 peas  in 
apod,  very  dark  green,  bearing  pods  in  pairs. 

Bine  Peter. — Vines  very  stout,  12  to  14  inches  high,  branching,  foliage 
dark  green,  pods  in  pairs,  unevenly  filled,  and  uneven  in  size.  P'rom  2^ 
to  3 inches  in  length,  4 to  7 peas  in  a pod,  of  good  quality. 

Bliss  Abundance. — Vines  stout,  branching  two  to  two  feeth  inches  high. 
vSmooth,  pods  curved  backward,  3 to  3X  inches  in  length. 

Blackeyed  Marroiufat. — Vine  from  4 to  5 feet  high,  branching;  foliage 
light  green.  Pods  2^  to  3 inches  in  length,  four  to  six  peas  in  a pod. 

Child's  Universal. — Vines  of  medium  growth,  from  2 to  2 feet  6 inches 
high.  Pods  2 to  'ly'z  inches  long,  6 to  7 peas  in  a pod  of  fair  quality. 


Evolution, — Vines  lY^  to  3 feet  high, stout,  and  branching,  of  a dark 
green  color.  Pods  3 to  4^  inches  long,  eight  to  nine  peas  in  pod. 

Extra  Early. — Vines  stout,  from  2 to  2^  feet  high.  Pods  3 to  3^  inches 
long,  five  to  seven  peas  in  each  pod. 

Eorty  Fold. — Vines  of  medium  growth,  pale  green  slightly  branching, 
pods  2><  to  3 inches  long;  6 to  8 peas  in  a pod. 

Fillbasket. — Vine  3 to  3^4  feet  high,  branching  at  the  ground;  foliage 
dark  green;  pod  2 to  inches  long,  6 to  8 peas  in  a pod. 

Gladiator, — Vine  stout,  throwing  out  from  8 to  q branches;  dark  green, 
from  2 to  2%  feet  high;  pods  3j^  to  4 inches  in  length,  recurved,  from  8 to  9 
peas  in  a pod. 

Hors/ords's  Market. — Vines  strong,  branching,  dark  green;  2 to  3 feet 
high;  pods  2^  inches  long,  containing  5 to  7 peas. 

Heroine. — Vines  stout,  foliage  pale  green,  from  2^  to  2^  feet  high; 
pods  YA-  to  4X  inches  long,  7 to  9 peas  in  a pod. 

Laxton's  Alpha. — Vines  of  medium  strength;  from  3 to  4 feet  high; 
pods  2Y1  to  3 inches  in  length,  containing  from  6 to  7 peas. 

Meltmg  Sugar  Edible  Pod, — Vine  of  medium  strength,  Y/^  to  4 feet 
high;  pods  3j4  to  4 inches. long,  6 to  8 peas  in  a pod.  The  whole  pod  may 
be  u.sed  for  cooking  after  the  same  manner  as  “string  beans.” 

Nezv  Divarf  Edible  Pod, — Vine  of  medium  growth,  i to  feet  high; 
foliage  dark  green;  pods  from  2^  to  3 inches  in  length  4 to  5 peas  in  a pod. 
May  be  used  in  the  same  way  as  the  last  described. 

Pride  of  the  Market, — Vines  strong,  branching,  dark  green,  from  2 to 
3 feet  high;  length  of  pod,  4 to  4^  inches,  7 to  8 peas  in  a pod;  of  good 
quality. 

Strategem. — Vines  very  strong,  foliage  light  green;  from  2 to  2^  feet 
high;  pods  3 to  3^  inches  in  length;'  5 to  7 peas  in  a pod,  of  good  quality. 

Sander's  Marroiv. — yines  of  rank  grovth  and  light  green  color;  from 
oYz  to  5 feet  high;  branching;  pods  2}(  inches  in  length,  mostly  produced  in 
pairs;  not  evenly  filled. 

Telephone. — Vines  3 to  4 feet  high,  color  light  green,  branching;  pod  3 
to  Y/i  inches  long  containing  from  6 to  8 peas  of  excellent  quality. 

Telegraph — Vines  strong,  color  pale  green,  branching,  4^  to  5 feet 
high;  pods  YA  to  inches  long;  6 to  8 peas  in  pod,  of  very  good  quality. 

The  Major. — Vines  stout,  branching  freely;  color  of  foliage  dark  green ; 
from  2Yz  to  3 feet  high;  pods  3 to  3 54  inches  in  length,  containing  from  5 to 
7 peas. 

Improved  Daniel.  O.  Rourke. — Vine  of  medium  strength;  color  light 
green;  from  2^  to  3 feet  high;  pods  slightly  recurved  and  compactly  filled; 
two  to  two  and  three-quarter  inches  long,  of  good  quality. 


Cabbage. 

Continued  trial  of  cabbage  from  seed  supplied  by  Francis  Brii,!,,  L.  I. 
For  the  earliest  varieties  of  cabbage,  we  would  recommend  Early  Jersey 
Wakefield,  and  Early  Etampes;  for  the  next  earliest,  the  Large  Jersey 
Wakefield,  and  Newark  Flat  Dutch;  for  late  varieties  as  between,  the 
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Perfection  Drumhead,  Savoy,  and  Improved  Late  Drumhead,  the  Savoy  is 
to  be  preferred  as  it  is  much  hardier  and  keeps  longer.  0\\dng  to  the  drv- 
ness  of  the  season  and  the  comparatively  poor  condition  of  the  ground 
the  showing  is  not  as  good  as  it  otherwise  would  have  been;  but  all 
the  varieties  proved  to  be  perfect  specimens,  and  true  to  name.  All  the 
seeds  were  sown  March  12.  1892. 


VARIETY. 

c.;: 

a,  ^ 

c ^ 

V 

Marketable 

maturity'. 

.BS 

II 

Diameter 
of  heatl, 

"c 

m d 

m d 

m d 

m d 

lbs. 

inch’s 

inche.s. 

Harlv  Jersev  Wakefield 

3 18 

5 28 

7 12 

7 17 

Improved  Late  Drumhead 

3 18 

5 28 

8 14 

8 24 

4>^ 

7/s 

Extra  Earlv  Etampes 

3 17 

5 28 

7 12 

7 17 

sX 

8X 

3X 

Louisville  Drumhead 

3 21 

5 28 

8 7 

8 14 

4X 

5/4 

8X 

Large  Jersev  Wakefield 

3 20 

5 28 

8 I 

8 7 

4X 

7X 

6X 

Premium  Flat  Dutch 

3 19 

5 4 

8 4 

8 II 

4X 

8 

5X 

Brii'tol  Flat  Dutch 

3 19 

5 30 

8 12 

8 19 

4_ 

sX 

7X 

World  Beater 

3 20 

5 30 

8 6 

8 14 

5X 

8X 

7 

Newark  Earlv  Flat  Dutch 

3 21 

5 30 

8 2 

8 8 

5X 

8X 

6 

Perfection  Drumhead  Savoy.. 

3 18 

5 30 

8 24 

9 I 

2 

5 b 

I'ottler’s  Drumhead 

3 19 

5 30 

8 4 

8 12 

2X 

5 

jH 

Succession  

3 18 

5 30 

8 4 

8 II 

4X 

8 

5 

Nonsuch  

3 21 

5 30 

8 12 

8 30 

3 

5 

6L 

Results  of  Test  of 

11  Varieties  of 

Corn. 

^ ^ ^ 

•4: 

•f  o-r 

rt  3 

VARIPITY.  Source,  ii  5 i 

• 

REMARKS. 

^ V ^ 

Z 

0 0 s 

3 

Cor\'  Early May.s.  5 25  7 

Crosby’s  Early “ 5 26  7 

Earlv” Adams “ 5 23  7 

Extra  Early  Adams..  “ 5 25  7 

Early  Red  Blazed “ 5 24  7 

Early  Minnesota “ 5 22  7 

Stowell’s  Evergreen.  " 5 23  8 

EarL'  Mammoth “ 5 27  8 

Oold  Coin “ 5 24  8 

Coiintr>'  Gentleman.  “ 5 27  8 

Late  Mammoth “ 5 25  8 

California  Sweet Childs. 


28  8 29  9 5 

22  8 17  8 25  A second  early  for  marketable  purposes. 

22  8 9817  Very'  early,  medium  sized  ears,  excellent. 
28  8 24  9 I Large  well  filled  ears,  of  fair  quality. 

28  8 22  8 31  Ears  of  medium  .size,  of  very  good  quality. 

10  9 39  9 One  of  the  best  for  general  purpose.s. 

99  5 12  A strong  growing  variety  of  good  quality. 

16  8 19  9 18  A good  variety  with  well  filled  ears. 

15  8 15  9 18  Greatly'  resenibles  the  Shoe  Peg. 

11  9 9 9 16  Resembles  earW  Mammoth. 

[Made  a .strong  growth,  but  did  not  mature. 


A Comparative  Trial  of  Beans. 

The  following  varieties  of  beans  were  planted  on  May  5 and  ii;  but. 
owing  to  the  wetness  of  the  early  spring,  the  ground  could  not  be  gotton 
into  such  condition  as  was  desired.  No  fertilizers  were  used.  Twenty-five 
plants  of  each  variety  were  taken  for  the  test.  Owing  to  the  dryness  of  the 
summer,  the  yield  was  not  as  good  as  it  should  have  been.  Careful 
notes  were  taken  of  each  variety  during  the  season  of  growth.  The  product 
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of  each  will  he  found  in  the  following  table.  The  Sontheni  Prolific  stood 
the  drought  best,  and  continued  to  produce  until  cut  by  frost.  It  is  very 
productive  and  of  excellent  quality. 


VARIETY, 

SEEnS.M.\N 

0 § 

' b/l 

! 0.5  ; 

Date  of 
Blooming'.  j 

Date  of  edible  , 
maturity. 

Date  marketa-i 
ble  maturity.  j 

Date  of 
Ripening.  j 

Wt.  of  Beans  in 
lb.'-',  and  oz. 

25  plants.  , 

'S . 

JO 

(U 

U’ 

rt 

u <■ 

u 

JUack  or  German  wax. 

G.  Starrett. 

i 5 ’ 

4>  5 25 

7 5i  7 13, 

8 14 

2 

10  : 

nlack  eved  wax 

E J Bowen 

5 in  5 30 

6 30;  7 lO' 

7 15'  8 12; 

2 6}4 

8 

Uurpee  .saddle-back  wax Burpee 

; 5 

4 .5  20 

7 3!  7 13 

7 18  8 13I 

2 I2}4 

II 

Black  Lima. | 



5 

4 .s  22 

7 16:  8 25 

8 26,  9 r2\ 

2 3 

42 

Burpee’s  .Sunshine ' 

China  Red  eye — 

Starrett  

.s 

5 

4 .s  21 

4 5 22 

7 15  8 3 

6 30  7 12 

7 2 7 15 

8 14  9)  26 
7 18  9 12 
7 20,  9 16 

1214 

2 12 

6(j 

12 

Cranberry 

Bowen  

5 i 

II  610 

Childs’  Pole  Bean 

Childs 

.S 

4 5 20 

7 10  7 27 

8 I 9 31 

I I 

24 

I’w’fBush  or  black-eved  wax  Bowen 

.S 

4 .S  24 

7 10  7 12 

7 15  9 III 

2 6}4 

9 

Dwarf  Black  wax 

E h Mays... 

1 .s 

4 .S  25 

7 10  7 15 

7 2 ) |S  15 

2 4^ 

6 

Refuaree  or  1000  to  i 

; 5 

4 5 21 

7 12  8 3 

8 5 8 31 

2 7V2 

6 

Dwarf  Horticultural ' 

Starrett 

5 

4 5 24 
iij  6 5 

7 6 7 15 
7 I 7 12 

7 21  |8  18 
7 15  8 12 

I 

36 

9 

Karly  long  yellow  .six  weeks...! 

.V!  ays 

5 

13^2 

Uaiiv  .six  week.s ' 

Starrett 

,S 

4 5 20 

6 29  7 12 

7 16  8 12 

II 

9 

Pearly  dwarf  or  bush  golden 

Bowen 

5 

4i  .S  20 

; 6 29  7 13 

7 20  ^ 8 14 

I 

6 

“ *■  “ mohawk.. 

! i; 

5 

4’  .S  25 

6 18;  7 15 

7 20*8  13 

I 1214 

1 1 

“ or  bu.sli  German  wax... 

.S 

4 5 24 

7 I'  7 12 

7 18.  8 14 

I 8 

9 

“ ‘ white  wax 



,S 

4|  5 20 

, 6 29]  7 13 

7 20  8 14 

12^ 

6 

'Golden  wa.x 

Mays 

d 

4'  5 20 

6 28;  7 9 

7 15  8 II 

2 414 

1 1 

Southern  Prolific 

Bowen 

5 

II  5 28 

i 8 20,  9 15 

, 9 29 

7 8 

73 

Ivorv  Pod  wax 

Starrett 

.S 

II  6 3 

,7  4'  9 20 

! 7 25  8 30I 

I 9 

Iiriian  Chief. 

■ .S 

II  5 30 

7 13'  9 27 

1 7 31  9 2 

1 10 

34 

Refugee 

■ 5 

4 5 21 

: 7 15  8 3 

8 6 9 26 

3 12 

12 

Red  Valentine..  

“ 

• 5 

4 .5  20 

1 7 5 7 19 

1 7 23  9 24 

1 I '4 

8 

Xew  Kidnev'  wax' 

Mays 

5 

4 5 20 

'7278 

7 Q 12 

1 - 

10 

White  wax  

Starret  

5 

4 5 21 

. 6 30  7 20  7 15  9 25 

i^Hi 

Will  w Cap  Dima 

Burpee 

■ 5 

a’  ,s  22 

7 18;  8 26,  8 301  9 30 

3 Il4 

48 

Experiment  with  Sea-Kale. 

On  the  loth  of  April  1889,  the  seed  was  sown  in  the  open  ground,  in  a 
single  row,  on  soil  that  had  been  well  subsoiled.  As  soon  as  the  plants  were 
large  enough,  the}"  were  thinned  out  to  a foot  apart.  The  .suil  was  kept  well 
stirred  with  the  hoe  between  the  plants,  at  frequent  intervals  during  the  suni- 
nier.  By  fall  the  plants  had  made  a strong  growth.  On  Feb.  12th  1890,  the 
])lants  were  taken  up.  and  planted  in  a row  across  the  plot,  eighteen  inches 
apart.  The  ground  had  previously  been  well  prepared  by  spading  to  the 
depth  of  eighteen  inches,  and  well  fertilized  with  stable  manure.  Before 
planting,  the  crown  buds  were  cut  from  the  plants.  This  precaution  was 
taken  to  prevent  the  plants  from  producing  flowering  stems,  which  other- 
wise, would  have  been  the  case. 

The  plants  were  set  in  the  following  manner:  a line  was  .stretched  across 
the  plot;  a small  trench  eight  inches  deep  was  made,  and  in  this  the  plants 
were  set  eighteen  inches  apart,  placing  them  so  that  the  crown  was  about 
an  inch  under  the  surface  of  the  soil. 

After  the  plants  were  covered  with  earth,  a mulching  of  manure  was 
given  them.  Early  in  the  spring,  as  soon  as  the  plants  made  their  appearance 
above  the  surface  of  the  soil,  they  were  given  a shallow  cultivation  with  the 
digging  fork.  The  plants  again  made  a strong  growth,  -wnth  from  two  to  four 
crowns  each.  In  the  month  of  December  1891,  all  of  the  old  foliage  was  re- 


moved  and  the  ground  around  them  again  cultivated  with  the  “digging 
fork.” 

The  method  of  forcing  the  sea-kale  is  as  follows:  first,  placing  an  invert- 
ed nail  keg  over  each  plant,  for  the  purpose  of  bleaching  it.  Over  this 
was  placed  fifteen  inches  of  fresh  stable  manure  and  leaves.  The  third 
day,  the  manure  began  to  give  out  a gentle  heat.  In  three  weeks  the  plants 
showed  signs  of  growth,  and  on  March  4th,  were  ready  for  table  use.  The 
Sea  Kale  is  a valuable  vegetable,  inasmuch  as  it  can  be  easily  forced  for  use 
from  December  until  April,  provided  a succession  of  plants  are  at  hand 
for  the  purpose. 

The  accompanying  cut  represents  the  Kale  as  grown  on  our  trial 
grounds,  bunched,  and  ready  for  market.  For  culinary  purposes  it  is 
treated  in  every  way  the  same  as  asparagus. 


Gooseberries. 

In  connection  with  the  test  of  varieties  of  gooseberries  it  is  desirable  to 
give  a few  practical  hints  on  their  propagation,  pruning,  and  culture. 

The  gooseberry  is  a greedy  feeder;  it  is  therefore  necessary  to  supply  it 
well  with  good  stable  manure,  the  well  rotted  being  preferable.  This  should 
be  worked  into  the  soil  with  a digging  fork,  to  prevent  the  roots  from  being 
damaged,  as  would  be  the  case  if  it  were  dug  in  with  a spade.  The  best 
time  to  put  in  cuttings,  is  in  the  fall;  vigorous  firm  wood  should  be  selected. 
If  the  cuttings  can  be  taken  c»ff  close  to  the  branch  from  which  they  spring, 
so  much  the  better.  The  joints  should  be  cut  off  so  as  to  leave  the  cuttings 
from  ten  inches  to  one  foot  in  length.  The  buds  on  the  lower  end  of  the 
cuttings  must  all  be  removed.  This  disbudding  should  be  carried  to  a height 
of  six  or  eight  inches  from  the  base.  By  so  doing  suckers  ma}*  be  prevented. 
If  cuttings  are  inserted  early  in  the  fall  success  is'^lmost  certain.  Propaga- 
tion from  cuttings  has  a decided  advantage  over  the  process  of  layering. 
In  the  former  case  the  suckers  can  be  entirely  done  away  with,  while  in  the 
latter,  the}'  cannot  be  prevented.  Layering  is  a sure  mode  and  may  be  re- 
sorted to  when  any  particular  variety  is  required  to  be  speedily  obtained, 
though  the  plants  will  not  be  as  handsome  as  those  raised  from  cuttings. 

Pruning 

The  stem  should  be  kept  clean  to  the  height  of  three  or  four  inches  above 
the  surface  of  the  soil  to  permit  the  ground  to  be  well  cultivated,  close  up 
to  the  tree.  The  general  system  of  pruning  consists  in  retaining  a moder- 
ate supply  of  strong,  healthy,  young  shoots  from  which  alone  can  be  expect- 
ed large  fruit.  It  is  best  not  to  head  back  too  much;  it  would  be  better  to 
remove  the  whole  branch.  Heading  back  tends  to  thicken  the  bush  with 
shoots,  so  that  gathering  the  fruit  is  made  very  difficult;  therefore  we  must 
l)ear  in  mind  to  thin  out  so  that  the  hand  may  be  passed  between  the 
branches  with  ease. 

The  greatest  drawback  in  successful  cultivation  of  the  gooseberry  is  the 
mildew.  Spraying  with  the  following  solution  just  before  the  buds  open  in 
spring,  and  three  times  at  intervals  of  three  weeks,  after  the  fruit  has  formed 
will  prevent  its  spreading. 
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Take  of  sulphide  of  potasium,(I/iver  of  sulphur)  ^ oz.  to  five  gallons 
of  water;  apply  with  a fine  spray,  such  as  the  Nixon  or  Cyclone  Nozzle. 

Experiments  were  made  with  the  above  solution  at  this  station  last 
season,  with  good  results. 

Notes  on  Varieties  of  the  Gooseberry. 

Americana, — Branches  erect.  Fruit  .small,  color  pink,  smooth, 
productive. 

America. — Branches  spreading.  Fruit  large,  slightly  hair^^  light  green, 
tinged  with  yellow,  moderately  productive. 

Angler. — Branches  erect,  and  spreading.  F'ruit  large,  oblong,  downy, 
light  green,  thin  skinned,  of  good  flavor. 

Britania. — Branches  spreading,  somewhat  pendulous.  F'ruit  red  to 
yellowish  green,  of  medium  size. 

Broom  Girl. — Branches  somewhat  erect.  Fruit  large,  slightly  hairy, 
oval.  Bush  a strong  grower. 

Cro7im  Bob. — Branches  pendulous.  Fruit  large,  round  to  oblong,  hairy, 
red  mixed  with  green  near  the  stalk,  bright  red  towards  the  opposite  end, 
thin-skinned,  and  of  good  flavor;  so  far  is  mildew  proof. 

Downmg. — Branches  erect,  of  medium  size,  oval  to  round,  grayish 
green,  so  far,  mildew  proof. 

Gunner. — Branches  erect,  of  strong  growth,  fruit  large,  oblong  to  oval, 
slightly  hairy,  free  from  mildew. 

Green  Gage. — Branches  erect.  Fruit  of  medium  size,  ovate,  smooth, 
light  green,  rather  thick  skinned,  rich,  very  sugary,  an  excellent  producer. 

Golden  Cham. — Branches  erect,  armed  with  strong  prickles.  Fruit  of 
medium  size,  light  green  tinged  with  yellow. 

Industry. — Branches  somewhat  pendulous.  Fruit  large,  oval,  very  pro- 
ductive, free  from  mildew,  and  one  of  the  best. 

Lobster. — Branches  spreading.  Fruit  small,  hairy,  dark  red.  Bush  a 
weak  grower. 

Major  Hibert. — Branches  erect  and  spreading.  F'ruit  a good  medium 
size,  oblong,  smooth,  light  green  tinged  with  red.  Produces  well.  Bush  a 
vigorous  grower. 

Oregon  Champion. — Branches  spreading.  Fruit  of  medium  size,  light 
green,  very  productive,  and  free  from  mildew. 

Overall. — Branches  erect.  Fruit  round,  very  hairy,  small,  free  from 
mildew. 

Prince  Regent. — Branches  erect.  Fruit  oblong,  smooth,  yellowish 
green,  few  prickles;  a good  producer;  bush  a strong  grower. 

Rigby's  Honey-Moon. — Branches  erect,  fruit  medium  size,  smooth; 
bush  strong  grower;  mildews  very  badly;  if  protected  from  the  mildew,  is 
very  productive. 

Sir  John. — Branches  erect,  fruit  large,  oblong,  hairy,  yellowish  green; 
free  from  mildew. 

Shadivick' s Sportsman. — Branches  erect,  fruit  medium  in  size,  hairy; 
wood  very  thickly  set  with  prickles;  affected  slightly  with  mildew. 

Taylor's  Beilerophone. — Branches  erect,  fruit  large;  grayish  green 
tinted  with  yellow. 


Violette  Oval. — Branches  spreading,  fruit  medium,  oval,  hair}',  bright 
red,  thick  skinned,  rich, 

Watso?i' s Tree. — Branches  erect,  fruit  small,  light  green.  This  varietv 
was  received  from  Powell  & Cushing,  American  Forks  Utah.  It  is  sent  out. 
as  a very  large  berry,  but  as  yet  it  has  failed  to  come  up  to  what  is  claimed 
for  it.  It  is  probable  that  by  good  cultivation  it  will  improve. 

Whitesmith. — Branches  erect,  fruit  somewhat  above  the  average  .size, 
roundish  oval,  yellowish  white,  downy,  flavor  excellent. 


variety. 

.SOURCE.  [ 

Date  of 
Blooming. 

Date  of 
Ripening, 

c 

If  5 

.4 

width  of 
fruit. 

I Aniericanna 

Unknown... 

' 4 5 

7 12  1 

% in. 

i X in 

2 America 

F.  Gillet... 

1 4 6 

7 II  1 

iX 

X 

^ Britania 

“ 

1 4 8 

7 27 

X to 

X to  X 

4 Crown  Bob 

i ** 

1 4 4 

7 12 

iX 

X 

5 Gunner 

I 4 5 

7 9 

I to  1 14 

1 I to  iX 

6 Downing  

} 

1 4 2 

7 12 

X to  ^ 

, . X to  3-4 

7 Golden  Chain 

1 “ 

1 4 8 

7 20 

I toiX, 

i 3-4  to  X 

S Green  Gage 

4 2 i 

1 7 19 

I to  iXi 

9 Hero 

Salem 

4 8 

8 6 

X 

‘ X to  3-4- 

lo  Industrv 

Unknown... 

481 

1 7 12 

I to  iX' 

I 

II  Merry  Monarch 

F.  Gillet.... 

4 10 

8 6 

X to  I 

X to  3-4. 

!2  Major  Hibert 

. i 

i 4 8 

8 20  1 

I to  iX 

X to  3-4 

13  Oregon  Champion... 

0.  Dick 

4 6 

7 8 1 

X to  X 

3-4 

14  Overall 

F.  Gillet 

4 10 

7 19  1 

X ' 

3-4 

IS  Prince  Regent 

i (i 

4 8 ! 

7 20  1 

iXto  iX 

3-4  to  X 

16  Rock  wood 

j 

4 8 

7 II 

X to  I , 

3-4  to  X 

17  Smith’s  Improved... 

1 

4 5 

7 10 

^ ' 

X 

IS  Sir  John. 

1 

4 6 - 

' 7 12 

X to  I 

3-4  to  X 

19  Shad  wick’s  .sprts’mn 

4 6 

7 8 . 

X j 

3-4 

20  Taylor’s  Bellerphone 

1 < * 

4 5 

7 10  , 

iX  to  iX 

X 

21  Violette  Oblongue... 

4 I 

7 12  1 

X to  X’ 

X 

22  Freedom 

I . 

4 6 

7 23  1 

iXto  iXi 

1 3-4  to  X 

23  Rouge  longue  Clerir 

4 9 

7 23 

X 

! 3-4 

24  Angler 

♦ » 

46 

7 10 

I to  iX 

1 X 

Propagation  and  Pruning  of  Currants. 

The  rules  for  the  propagation  of  the  gooseberry,  may  be  applied  to  the 
currant,  For  the  purpose  of  making  well  formed  bushes  the  cuttings  should 
be  fifteen  inches  long,  and  all  buds  carefully  taken  out,  excepting  the 
three  at  the  upper  end.  The  cuttings  should  then  be  inserted  into  the  soil 
si.x  inches;  there  will  then  be  left  from  four  to  five  inches  of  clean 
stem  between  the  .surface  of  the  soil  and  the  first  branches.  If  the  cut- 
tings are  planted  in  the  fall,  the  three  buds  that  are  left  will  each 
make  a growth  of  at  least  eight  or  ten  inches  during  the  following  summer. 
At  the  fall  pruning  the.se  shoots  .should  be  cut  back  to  two  buds  each;  from 
these,  two  more  shoots  will  be  formed  the  next  season,  thus  forming  a bu.sh 
of  six  branches.  These  branches  should  all  be  cut  back  at  the  winter  prun- 
ing, so  as  to  leave  them  from  four  to  .six  inches  long,  being  always  careful 
to  cut  back  to  an  outward  bud.  Rach  terminal  .shoot  .should  be  cut  back, 
at  tlie  winter  pruning,  until  the  recpiired  height  is  attained,  which  need  not 
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exceed  three  feet.  If  the  soil  is  rich  and  the  bushes  make  stronj^  growth  they 
may  be  permitted  to  grow  to  a height  of  four  feet.  All  laterals  that  are 
thrown  out  from  each  main  branch  should  be  cut  back  to  two  buds,  at  the 
winter  pruning.  It  will  be  found  when  the  laterals  are  treated  in  this  way, 
that  fruit  spurs  will  be  formed  throughout  the  whole  length  of  the  main 
branch.  The  object  in  cutting  to  a bud  pointing  outward,  is  to  encourage 
the  bush  to  form  an  outward  growth.  Under  this  treatment,  work  among 
the  bushes  will  be  found  much  more  convenient,  and  better  fruit  will  be 
produced.  There  will  be  an  abundance  of  leaves  and  laterals  formed  each 
year,  to  shade  the  fruit  from  the  direct  rays  of  the  sun;  thus  the  gathering 
of  the  fruit  will  be  made  much  ea.sier,  and  a better  appearance  given 
to  the  plants. 

The  accompaning  cut  (No.  2)  shows  the  manner  of  pruning  and  the 
position  of  the  fruit  buds  on  the  main  branch. 

Cut  No.  3 represents  a branch  of  the  currant  in  its  natural  state,  with 
but  few  fruit  spurs.  It  will  be  readily  seen  that  the  plant  has  to  produce  a 
great  amount  of  wood  which  should  go  to  the  production  of  fruit,  if  pruned 
as  in  cut  No.  2. 

This  system  of  cultivation  has  been  used  at  this  station,  and  has  proved 
very  successful.  It  will  be  understood  that  the  system  referred  to  above, 
does  not  apply  to  the  treatment  of  the  Black  Currant.  It  is  practiced  only 
with  the  white  and  the  red  varieties.  The  fruit  of  the  Black  Currant  is  pro- 
duced on  the  one  year  old  wood,  and  consequently  it  must  not  be  spur- 
pruned.  Simply  thin  out  all  wood  that  has  already  fruited  and  leave  the 
young  wood  for  the  production  of  fruit  the  following  season.  This  treat- 
ment encourages  it  to  produce  a strong  growth  of  young  wood  each  }’ear. 

Notes  on  Currants. 

Fay's  Prolific. — Color  dark  red;  produces  large  clusters;  is  less  acid 
than  the  Cherry.  The  only  objection  to  it,  is  that  it  produces  a large 
number  of  seeds  which  injures  it  for  preserving. 

Cherry. — Color  dark  red;  very  large;  the  bush  makes  a strong  growth; 
is  very  productive,  and  of  good  quality. 

Red  Dutch.  Color  dark  red;  this  variety  is  well  known,  but  has  been 
superseded  by  the  larger  varieties;  but  for  preserving  purposes,  it  is  valuable. 

White  Grape.  This  is  a very  large  variety,  the  largest  of  the  white. 
The  habit  of  the  bush  is  to  spread.  It  makes  a strong  growth. 

Vellozv  Tra?isparent.  Color  yellowish  white;  of  excellent  quality;  good 
for  table  use,  and  for  preserving.  ■ 

La  Fertile.  Color,  whitish  yellow;  acid  to  sub-acid  in  flavor;  many 
seeded;  small  clusters;  large;  productive.  Bush  a free  grower. 

Victoria.  Color,  bright  red;  clusters  of  medium  size.  Fruit  hangs  a 
long  time  on  bush.  Its  buds  do  not  commence  to  grow  so  early  as  other 
varieties  by  two  weeks,  thus  protecting  it  from  late  frost.  The  bush  is  not 
quite  so  strong,  resembling  the  Cherry  currant  in  growdh. 

La  Versaillaise.  In  all  respects  the  same  as  the  Cherry;  produces  large 
clusters;  and  is  very  productive  and  valuable. 
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Notes  on  Blackberries. 

Agawau. — Fruit  of  medium  size;  melting;  does  not  stand  drought  well; 
plant  of  medium  growth. 

Evergreen. — This  is  a very  strong  growing  variety;  very  prolific;  with 
large  glossy  black  fruit;  seeds  large;  an  excellent  berry  for  market  purposes. 

Erie. — Fruit  large;  of  good  quality;  berry  firm  and  rich;  plant  makes 
a vigorous  growth. 

Early  Harvest. — Fruit  of  medium  size;  an  early  variet}y  is  very  hardy; 
])lant  of  medium  growth. 

Taylor's  White  Delawai'e . — Fruit  large,  of  fair  quality.  Not  productive 
with  us  this  season.  Color  of  the  wood,  light  green,  .shading  to  red;  made 
a vigorous  growth. 

Synder. — Fruit  medium,  to  large;  productive,  and  of  good  quality. 

Kittanny. — Plant,  a strong  grower;  berr^y  large  and  of  good  quality; 
firm,  a good  market  variet}\ 

Notes  on  Raspberries. 

Crimson  Beaaity. — Fruit  large,  bright  scarlet,  round  to  oblong;  conies 
in  with  the  Turner;  is  of  good  flavor;  moderately  firm  and  productive. 

Cuthbert. — Fruit,  bright  red,  firm,  juicy,  of  excellent  quality;  canes, 
strong  growers;  the  best  all  around  variety  tested  at  this  station,  both  for 
niarket  and  home  use. 

Early  Prolific. — Fruit  scarlet,  obtuse,  conical,  soft,  good  flavor;  good 
for  home  use,  or  a near  market. 

Gregg. — Fruit  of  medium  size,  quite  firm;  plant  a vigorous  grower;  a 
good  variety  of  the  Black  Cap  family. 

Hansell. — Fruit  medium  to  large;  color,  crimson;  firm;  good  flavor; 
canes  vigorous;  hardy;  an  excellent  early  variety. 

Souhegan. — PTuit  somewhat  resembles  the.  Gregg;  both  varieties  come 
in  together. 

Turner. — Fruit  a bright  scarlet;  soft;  of  good  flavor;  late.  Not  so  pro- 
ductive as  Cuthbert;  valuable  for  home  use  and  near  market. 

Marlboro. — Fruit  of  good  quality,  but  not  productive  with  us. 

For  early  use  we  would  recommend  Hansell.  For  main  crop  the  Cuth- 
bert. Tht‘  Wine-berry  does  not  come  up  to  the  standard  in  many  ways. 
The  bush  is  of  strong  growth,  is  very  prolific  and  fruit  highly  colored,  but 
its  peculiar  flavor  is  against  it.  For  ornamental  purposes  it  is  very 
attractive. 


varieties. 

Received  from 

Date  of  planting. 

Age  of  plants. 

Date  of  vegetating 
in  March. 

Date  of  blooming' 
in  May.  i 

1 

Date  of  first  ripe' 
fruit. 

Date'of  I. St  picking 

Date  of  last  pick- 
ing. 
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Diameter  in  inches 

Quality  Scale.  j 
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i Weight  of  ten  ber- 
ries in  ounces. 
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Pruning 

Cut  (No.  4)  represents  an  apple  tree  from  wliieh  the  photograph  wa.s 
(taken  before  the  operation  of  pruning  had  been  commenced.  These  cuts 
are  given  for  the  purpose  of  illustrating  the  method  of  pruning  orchard  tree.s. 

In  the  pruning  large  neglected  trees,  to  bring  them  into  vigor  and 
fniitfulness  they  should  not  be  headed  back  in  such  a manner  as  to  divest 
them  of  all  bearing  wood.  When  this  is  the  case,  it  gives  rise  to  a greater 
production  of  young  wood. 


CUT  NO.  4 —ATPLE  TREE:  BEFORE.  PRUNING. 
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Consequently  the}’ form  a great  many  more  branches  than  are  needed, 
and  in  a short  time  they  become  even  worse  than  before.  This  work 
is  a loss  of  time.  Such  trees  should  only  have  their  branches  thinned 
out  in  such  a way  that  light  and  air  can  be  admitted  to  all  its  parts  in 
proportion.  The  higher  .straggling  branches  should  be  taken  out  so  that  the 
trees  can  be  brought  to  a S3mimetrical  form,  as  .shown  in  cut  (No.  5.) 

The  time  for  pruning  is  from  the  fall  of  the  leaf  until  the  buds  com- 
mence to  Vmrst  in  spring.  Never  use  the  ax  in  the  operation;  tlie  saw  is 
preferable. 
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Notes  on  Peaches. 

Ill  i8<S9  ihfc  station  purchased  forty  varieties  of  young  peacii  trees, 
three  of  each  kind.  They  were  planted  in  the  experiment  plot,  east  of  the 
College  Building;  the  ground  sloping  gently  toward  the  east.  They  were 
not  received  until  late  in  the  spring,  being  unavoidably  detained  in  transit, 
by  the  washout  in  the  Cow  Creek  Canyon,  on  the  vSouthern  Pacific  railroad. 

In  consequence  of  this  delay,  they  were  notin  good  condition,  but  all  va- 
rieties were  planted  and  afterward  were  severely  cutback.  ,Soine  began  to 
grow  at  once,  while  others,  made  no  growth  until  midsummer.  But  few  of  them 
made  sufficiently  earlj^  growth  to  enable  them  to  ripen  their  wood.  In  the 
P'all  of  1890,  growth  was  kept  up  until  cut  by  frost.  The  result  was  that  a 
few  trees  died.  Most  of  those  that  remained,  were  so  severely  affected  by 
"Curl  leap’  in  the  spring  of  1891,  that  they  were  again  checked  in  growth; 
but  after  the  beginning  of  June,  the}’ made  rapid  growth.  The  wood  was 
not  well  matured.  They  continued  to  grow  very  rapidly  until  again  checked 
by  frost.  The  winter  of  1891-92  was  very  mild  up  to  the  time  the  buds  be- 
gan to  expand.  At  this  time  four  very  sharp  frosts  came,  which  killed  the 
bloom  buds,  causing  a complete  failure  of  the  peach  crop.  Nearly  all  the 
varieties  were  injured  by  “Curl  leaf’’  the  following  spring.  The  fall  of  1892, 
has  been  very  favorable  to  the  growth  of  trees.  The  wood  is  well  ripened, 
and  better  results  may  be  expected  the  coming  year.  Below  will  be  found  a 
list  of  varieties  affected  by  “curl  leaf’’  also  of  those  that  died  and  of  those 
that  have  been  free  from  “curl  leaf.’’ 

List  of  varieties  of  peaches  that  have  been  affected  by  “curl  leaf’’  for 
three  .seasons  in  succession. 

Amelia,  Alexander,  Austin  Cling,  Boston,  Bishop’s  Larly,  Burnice,  Col- 
umbia, Comet,  Elison,  Early  Crawford,  Globe,  Indian  Blood.  Lovell,  Gov- 
ernor Briggs,  Mother  Porter,  Oriel,  Pallas,  Perkins,  Reeves’  Favorite,  Sel- 
lers, vSusquehanna,  Sal  way,  ,St.  John,  Wheatland. 

Varieties  free  from  “curl  leaf’’  are  as  follows:  Alpha  cling.  Honest  Abe, 
McKivet  Cling,  Hardy  Tuscany,  Ulatas,  Clements,  Tuscany  Cling,  and 
Fisher’s  late  White. 

Varieties  that  have  died. 

Miss  Lola,  Miller’s  Seedling,  Sahvay,  Wheatland,  Hale's  Early,  Pansy 
Paber,  May’s  Choice,  and  Elberta. 

N.B.  Sal  way  and  Wheatland  died  during  this  last  summer. 


Renovating  Old  Orchards 

For  the  purpo.se  of  determining  the  best  method  of  renovating  old  or- 
chards, experiments  were  begun  at  this  station  in  1889,  in  an  orchard  situated 
on  tlie  college  farm.  It  had  been  neglected  for  years  and  was  practically 
worthless.  The  branches  were  covered  with  moss,  many  were  dead,  while 
the  tops  were  matted  together  vrith  water  sprouts.  The  common  opinion 
was  that  the  orchard  would  better  be  cut  down  and  a new  one  planted. 

Having  set  apart  two  trees  which  were  to  be  kept  as  specimens  of  the 


old  orchard,  the  experiment  of  renovating  the  remainder  of  the  orchard;, 
began. 

The  first  thing  done  was  to  thoroughly  prune  it,  thinning  out  the 
branches  so  that  none  were  permitted  to  cross  or  to  touch  another.  Thi& 
admitted  the  sun  light  and  permitted  a free  circulation  of  the  air  among  the 
branches.  The  ground  was  then  plowed  to  a depth  of  eight  inches  and 
permitted  to  remain  in  the  rough  state  until  spring.  As  soon  as  the  soil  was 
sufficiently  dry  to  be  worked,  it  w'as  again  plowed  and  thoroughly  harrowed. 
Thus  the  soil  was  well  pulverized.  Through  June  and  July  the  ground  was 
stirred  with  the  cultivator  every  two  weeks.  Under  this  cultivation  the 
trees  made  a vigorous  growth,  during  the  summer.  In  the  fall  of  1890, 
after  the  leaves  had  fallen,  the  trees  were  slightly  pruned,  by  removing  all 
the  water  sprouts.  Only  a few  of  the  main  branches  required  to  be  removed. 

Cultivation  was  continued  in  precisely  the  same  manner  as  in  the  pre- 
vious year,  except  that  the  ground  around  apart  of  the  trees  received  a liber- 
al supply  of  stable  manure  and  around  the  remainder  a good  supply  of  wood 
ashes.  The  better  results  were  obtained  from  the  use  of  the  stable  manure 
but  the  whole  orchard  was  greatly  improved  by  the  cultivation. 

During  the  winter  of  1891-2  all  the  water  sprouts  were  removed  and  the 
main  branches  carefully  pruned,  and  the  same  manner  of  cultivation  was 
carried  out  as  in  the  previous  years.  This  has  proved  to  be  of  the  greatest 
benefit  to  the  trees.  The  varieties  of  trees  in  the  orchard  are  as  follows: 
Baldwins,  Waxen,  Winesap,  Spitzenburg,  Fall  Pippin,  and  Rambo.  The 
.size  of  the  fruit,  the  color,  and  the  flavor  are  each  very  much  improved, 
thus  proving  that  thorough  cultivation  is  essential  in  securing  the  best  re- 
sults. The  fruit  on  the  uncultivated  trees  is  practically  worthless,  being' 
small  and  insipid,  the  color  indicating  the  impoverished  condition  of  the 
fruit. 

No  means  have  been  used  to  destroy  the  moss  on  the  trees,  yet  it  has 
di.sappeared  from  those  trees  under  cultivation,  but  remains  upon  those 
which  have  not  been  cultivated.  This  can  only  be  attributed  to  the  admiss- 
ion of  the  sun’s  rays  aud  the  free  circulation  of  the  air  among  the  branches. 

Owing  to  the  long  continued  dry  summers  in  the  Willamette  valle}'^  crop- 
ping the  ground  in  an  orchard  .should  not  be  attempted  after  the  trees  are 
five  or  six  years  old.  Better  results  will  be  had  after  this  time  by  clean  cul- 
tivation. The  frequent  cultivation  (every  two  weeks)  keeps  the  ground 
thoroughly  pulverized,  thus  enabling  the  air  to  circulate  freely  between 
the  particles  of  the  soil.  In  this  way  the  soil  is  kept  moist  by  the  moisture 
absorb  ,*d  from  the  air. 

The  cultivation  .should  not  be  continued  later  than  the  first  week  in 
August.  If  it  is  continued  later  the  trees  are  stimulated  to  make  growth  too 
late  in  the  fall,  and  the  wood  does  not  ripen  sufficiently  to  withstand  the 
frost  of  winter.  The  thorough  ripening  of  the  wood  should  be  encour- 
aged, thus  preventing  the  winter-killing. 

In  pruning  old  trees,  frequently  large  branches  must  be  removed. 
When  this  is  the  case,  care  must  be  taken  to  have  the  cut  made  close  up 
to  the  .stem.  The  wounded  .siirflice  mu.st  be  carefully  smoothed,  so  that  the 
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new  wood  in  its  growth  can  rapidly  cover  the  w^ound.  The  accompanying 
engraving  (No.  6,)  represents  the  manner  in  which  a branch  has  been  prop- 
erly removed.  It  will  be  readily  seen  how  the  new  growth  has  commenced 
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CUT  NO.  6.— EFFECT  OF  PROPER  PRUNING. 


fo  c’()ver  the  wound.  Stich*a  wound  would  be  pernianently  heafecf  wfthi’rf  a 
few  years  and  the  vital  enerj^y  of  the  tree  would  not  be  affected. 

Hn^raving"  (No.  7, ) represents  tl\e  wound  made  by  cuttini^  the  Ijrancll 
about  three  inches  from  the  bod  v^  of  the  tree.  In  this  case  the  wound  could 
not  be  liealed  before  that  part  of  the  branch  extending-  beyond  the  main 
stem  of  the  tree  began  to  decay.  The  decay  of  this  protnuHng  branch  ht.K 
extended  into  the  bod}-  of  the  tree  causing  it  to  rot,  thus  causing  u 
periu'inent  wound  which  continues  to  sap  the  vitality  of  the  tree. 
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Donations  to  Horticultural  Department  During  1892. 

J.  S.  S.  PowKUv,  Be.-iver  Creek,  Philomath.  Seedling  i>ooseherr_v,  aad 
two  scions  of  Pruiiijus  Pisardii. 

J,  L.  Chii.ds,  Three  gladiolus  bulbs. 

G.  G.  GiIvHKRTSon,  one  p’k’t  onion  seed. 

H.  Bishop,  Chelmsford,  England.  ])"'k’t  onion  seed, 

C,  P.  Bauicr,  Jndsonia,  Ark.  Collection  of  thirteen  varieties  of 
strawberries. 

I).  M.  I'hrrv  & Co.,  Detroit,  Mich.  Two  packages  Cauliflower  seed. 

J.  TiRiGGS,  Ali)a:i^y,  Or.  Three  Champion  Black  and  Pays  Prolific  Red 
Currants;  two  trees  of  Blenheim  Orange  Apple.  Carnation.s — Mount  Hood. 
Reams,  JNIiss  Whitehead,  Miss  Monteith,  vSilver  vSpray,  Ralph  Connor; 
four  gladiolus  bulbs;  fifteen  varieties  polyanthus;  three  cedars;  three 
laburnums;  three  pyracanthus. 

List  of  Orchard  Fruits  Planted  on  Trial  Grounds, 


.Autumn  Sweet. 
•Abram, 
P>ethlemite,, 
nieiii'heimer, 
Hailev’s  Sweet, 
Pottle  Greening, 
v'harlottenthaler, 
•Colvert, 

Canada  Red, 
Canada  Keinette. 
Delaware  Red, 
.Dutch  Migoiue, 
Domine, 

Winesap, 

ICarly  Strawberry, 
Evart, 

.Fall  Wine  Apple, 
Fall  Janettin, 
Fallow  Water, 
Fameiise, 

Grime.s  Golden, 
Green  Sw'eet. 
t'rann, 

Gravensteiu, 

< '.olden  Sweet, 
Haas, 

llvdes  Keeper, 
Holland  Beauty, 
Holland  Pippin. 


Burre  d’ Anjou 
Burre  d'Gitford, 

Burre  d’Clarigeau. 

Burre  d’Ea.ster, 

Belle  Lucrative, 

Comet, 

Clapp’s  Favorite, 

Cole’s  Seedling, 
Itutches.se  d’.tugonleme 
Dutchesse  of  Bordou.x. 


Black  Republican, 
Black  Tartarian, 
Bing, 

Coe’s  Transparent, 
Centennial, 

Elton, 

Early  Purple  Gnigue, 
Gov.  Wood, 

Great  Bigairean. 


Apples. 

Janeting, 

Jeartts  Fine  Red, 

King  of  Tompkin’.s  Co, 
Kesw'ick  Codlin, 
Longfellow', 

Limber  Twig, 

Alay  of  Myers, 
.McMahon’s  While. 
Mann, 

..Maiden’s  Blush, 
Munson’s  Sweet, 
Montreal  Beaiit%' 

Melon  Sweet. 

Alissonri  Pipijin, 

Melon, 

Martha, 

Montreal, 

Northet  u Spj'. 
Oldenburg, 

Ortly, 

Pumpkin  Russett. 
Paradise  Sweet, 
Pewankee, 

Raiiibo. 

Red  Astracan, 

Rock  Pippin, 

Roman  ite, 

Rome  Beauty, 

Rhode  Island  Greening, 

Pears. 

Goodale, 

('rarher, 

Grand  Isle, 

Idaho, 

Kieffer’s  Hj-brid, 
Knight’s  Seedling, 
Louise  Bonne  de  Jersey, 
La  Conte, 

T.awrence, 

Little  Gem, 

Cherries. 

Ida, 

Kentish, 

Knight’s  Flarh-  Black. 
Lew^elliug, 

Late  Duke, 

Lawrence, 

Lincoln, 

Lieb, 

Monterey. 


Rawles, 

Rockberry  RiiSseU. 

Red  ('.olden  Pippin. 

St.  Lawrence, 

Shanasess, 

Scott’s  Winter, 

Standard, 

Summer  Queen, 

.Saloine, 

Stark , 

Sweet  Bough, 

.Soulard, 

Steel’s  Red, 

Tetofsky, 

Trumbfe’s  Sweeting. 

Twenty  Ounce, 

Talman  Sweet, 

Taylor’s. 

Vanswick’s  Sweet, 

White’s  Pippin, 

Whitney’s  20  Ounce, 
Wallbridge, 

Wolf  River, 

Western  Beauty. 

Wagner, 

Wealthy, 

York  Imperial. 

Yellow  Tran.s])arcnl . 

Total  86. 


Madeline, 

(Jsborii  Summer. 

P.  Barry, 

I’resident, 

.Sonvenier  de  Congres.-, 
-Sickle, 

Vicar  of  Winksfield, 
White  Doyiiene 
Winter  NHlis. 

'I'otal 


May  Duke, 

Major  Francis, 

Na])oleon  Bigairean. 

Olivet. 

Royal  Atm, 

Rock  port  Bigairean, 
Toronto, 

Willantette, 

Yellow  Spanish.  'I'otal  2;, 
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Plums. 

Ickworth, 

Spaulding, 

Botan  or  Abundance, 

Imperial  Gage, 

Smith  s Orleans, 

Blackman, 

Kelsey  or  Japan, 

Saratoga, 

Chalot, 

Marianna, 

Shannon, 

Columbia, 

McDaughlin, 

Semiana, 

Coe’s  Golden  Drop, 

Orange, 

Washington, 

Forest  Rose, 

Purple  Damson, 

Yellow  Japan, 

Goliath, 

Peach  Plum, 

Yellow  Magnum  Bonuni, 

Green  Gage, 

Ouackenboss, 

Yellow  Egg, 

Ives’  Seedling, 

Satsuma  or  Blood, 

Total  29. 

Silver, 

Prunes. 

German, 

Petite,  Italian. 

August  Giant, 

Grapes. 
Improved  Deleware, 

Rogers’  Hybrid, 

Brighton, 

Jew^el, 

R Nox, 

Concord  Muscat, 

Moyer, 

Green  Mountain, 

Catawba, 

Moor’s  Diamond, 

Ulster’s  Prolific, 

Delaware, 

Nectar, 

Witt, 

Early  Victor, 

Niagara, 

Wonder, 

Faith, 

Oneida, 

Wilding, 

Golden  Gem, 

Pocklington, 

Warden, 

Golden, 

Purity, 

Wilder, 

Herbert, 

Peabody, 

Wyoming  Red, 

Hartford  Prolific, 

Pearless, 

Woodruff  Red.  Total  23. 

Hyslop, 

Crab  Apples. 

Dewelling,  Siberian,  Tran.scendant. 

Moor  Park. 

Apricots, 

Persian 

Royal,  Peach 

Almonds.— Soft  Shell. 

Nectarines.— Boston,  and  violettc 

Meteorological  Sammary. 


For  Seven  Months,  Commencing  March  ist  and  Ending  Sept.  30th,  18^2. 
Observations  taken  at  the  State  Agricultural  College, 
Corvallis,  Oregon,  by  JOHN  FULTON,  B.  S. 


Average  Monthly  Temperature  of  the  Soil. 


MARCH. 

APRIL. 

MAY. 

JUNE. 

JULY. 

AUG. 

1 SEPT. 

At  the  depth  of  2 inches 
“ “ “ “ 6 

40° 

47-5° 

64° 

~"66° 

! “64:5° 

47-5 

50.5 

56° 

62  3 

66° 

68.2 

! 61.8° 

“ “ “ “ 12  “ 

A7 

49.6 

56.8 

61.5 

65.8 

1 00° 

: 63.8° 

“ “ “ “ 24 

48.5 

49-9 

54.5 

59-4 

63.6 

66° 

' 65° 

“ “ “ 36 

“ “ “ “ 48  “ 

48.6 

5^ 

53.5 

58. 

62.1 

65° 

; 64° 

48.9 

52.5 

56.9 

60.2 

63° 

t 63.5 

Highest  Solar  Maximum 

120'-’ 

130° 

141° 

142° 

1.39° 

145° 

' 141° 

Date 

19th. 

2ISt. 

16th. 

Sill . 

i8th 

6 h 

Uowest  Solar  Maximum 

-7r,0 

65° 

95° 

59° 

1190 

126°  , 

, 7S° 

Date 

17th. 

5th, 

30th. 

, 7t'^. 

I'^th 

2iT-d 

22nd 

Highest  Terrestrial  Min. 

77° 

50° 

56° 

58°  ; 

59° 

Date 

7th. 

29th. 

i6th. 

lyin 

9th  1 

, 13th 

Uowest  Terrestrial  Min. 
Date 

22^ 

2nd 

32° 

7th. 

3.3° 

2Iat. 

42° 
9th ' 

41°  : 
14th 

.3.3° 

20th 

Average  Solar  Maxim 

106.9 

115° 

127.2° 

135° 

1-1,4° 

ii.i°  ’ 

119.6° 

Average  Terrestrial  Min 
Highest  Thermometer... 

6o° 

70- 

39-4 

84° 

42.5 

96° 

48.7 

86° 

44.1 

93° 

45-2° 

90° 

Date 

15th. 

20th, 

24th. 

27th 

8in 

i8th 

8th 

Uowest  Thermometer... 

29° 

32° 

33° 

39° 

38° 

4.3°  . 

34° 

Date 

3rd. 

25th. 

2nd. 

9th 

I2th 

i6th 

2ISt 

Average  Thermometer.. 

45°  . 

56.7° 

62.7 

64-5 

62.2 

62.5° 

Rainfall 

4.65  in. 
.80  in. 

.45  in- 

.25  in. 

.61  in, 

.43  in. 

‘race. 

1.68  in. 

Greatest  Rainfall  24  hrs. 

i.ooin. 

.i6in. 

.^s  in. 

..80  in. 

Date 

28th 

2/ith. 

9th. 

9tii. 

bSth  1 

22nd 

Prevailing  Wind 

S.  W. 

S.  W. 

West. 

W.  & N. 

North 

W.  N. 

N.  vS.W. 

Total  movem’nt  of  Wind 

5822  miles 

53 ’,2  mil’s 

3580  mil’s 

6t93  mil’s 

6428  niil’sj 

6489111 

4223  ml. 

Dates  of  frost. — March  ist,  2d,  3d,  5th,  and  loth.  April  iith,  18th,  and  25th.  May,  very 
lipflit  frost  on  the  i8th. 
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THE  SUGAR  BEET  IN  OREGON. 


By  G.  W.  SHAW,  A.  M. 


In  accordance  wntli  the  plan  set  forth  in  Bulletin  No.  17.,  published  by 
this  Station  in  February,  1892,  experiments  as  to  the  po.ssibility  of  raisiii}> 
beets  for  the  manufacture  of  sugar  in  Oregon  have  been  continued  during 
the  past  year,  and  the  results,  together  with  other  points  of  interest  and 
importance,  are  set  forth  in  this  bulletin. 

The  reasons  for  undertaking  the  investigations  may  be  stated  as  fob 
lows:  The  United  States  consumes  annually  about  2,000,000  tons  of  sugar, 

and  the  demand  is  constantly  increasing.  At  present  the  American  people 
are  consuming  annually  59  lbs  per  capita  of  imported  sugar  and  only  9 H)s 
per  capita  of  American  sugar.  To  pay  for  this  imported  sugar  our  coun- 
try has  sent  to  Europe  during  the  last  few  years  about  $100,000,000  annu- 
ally, and  this  has  been  done  notwithstanding  there  are  areas  within  the 
United  States  as  well,  if  not  better,  adapted  to  sugar  production  than  an\ 
in  Europe.  The  Federal  government,  recognizing  that  we  should  be  inde- 
pendent of  Europe  so  far  as  possible  and  the  more  to  encourage  home  pro- 
duction, on  Oct.  I,  1890  abolished  the  duty  on  sugar  and  in  lieu  thereof 
offered  a bounty  of  two  cents  per  pound  for  all  domestic  sugar  testing  90° 
or  more  {1^2  cis  for  all  testing  between  80°  and  90°)  produced  until  July  1, 
1905.  If  this  country  produced  her  own  sugar  under  this  law  there  would 
be  a bounty  of  $50,000,000,  paid  to  those  engaged  in  the  business  in  addition 
to  saving  to  the  nation  the  $100,000,000,  now  sent  to  foreign  countries  to 
satisfy  the  sweet  tastes  of  the  American  people.  This  would  certainly  go 
.some  distance  in  satisfying  the  cry  of  many  farmers  for  “more  money’’. 

The  Experiment  Stations  of  many  States  have  been  investigating  this 
subject  for  the  past  few  years  and  many  thousand  analyses  of  American 
raised  b^ets  have  been  made  and  there  is  no  longer  any  doubt  but  that 
there  are  large  areas  in  this  country  adapted  to  sugar  beet  ciilture.  Califor- 
nia, Utah,  and  Nebraska  are  already  reaping  the  reward  of  the  government 
bounty  and  the  benefits  of  home  production,  and  companies  are  being  form- 
ed in  other  states  where  the  conditions  seem  to  be  favorable.  During  the 
year  ending  June  3rd,  1892,  the  government  paid  for  the  production  of 
beet  sugar  the  following  bounties,  California,  ^163,511;  Nebraska,  $54,6()(j\ 
Utah,  ^21,898. 

The  question  comes  forcibly  to  us,  can  Oregon  stand  in  the  line  of  sugar 


producing  states.-*  Can  she  not  reap  the  rewards  of  thfs  F)onnty.^  '(7ne  of 
tlie  heaviest  .sugar  dealers  in  Portland  estimates  that  that  city  alone  consumes- 
and  di.strihutes  over  25.000,000  pounds  of  sugar  per  annum.  In  ^aew  of 
what  has  been  said  it  certainlt"  is  well  for  us  to  ask  why  not  keep  a portion 
or  all  of  the  money  paid  for  this  .sugar  at  home  and  al.so  receive  the  benefit, 
of  the  federal  bounty,  gaining  also  the  other  advantages  to-  be  derived  from 
this  culture,  such  as  building  up  prosperous  communities  around  the  factory., 
giving  better  market  for  other  home  production.s-,  and  encouraging  the  far- 
mer to  adopt  scientific  methods  of  cultivation.  This  manner  of  work 
would  of  a neces.sity  extend  to  other  industries  until  its-  influence  would. 
d)e  felt  in  all  lines  of  agricultural  pursuits. 

If  the  soil  and  climate  of  Oregon  are  favorable  to  the  production  of 
good  sugar  beets  then  there  is  a new  and  profitable  industry  possible  for  our 
farmers  and  capitalists,  and  according  to  Mr.  Paddock  in  his  .speech  before 
the  V.  vS.  Senate,  the  beet  sugar  rndustry  is  more  important  than  any  twenty 
others  in  this  country.  It  was  to  seek  an  answer  to  this  question  that  the 
experiments  were  conducted. 

The  report  of  the  investigatioms  of  1891,  w'hich  was  published  in  Febru- 
ary of  la.st  year,  contained  a full  account  of  the  relation  of  Oregon’s  climate 
to  this  culture,  but  since  the  edition  of  the  bulletin  above  named  was  ex- 
hau.sted  ver}'  soon  after  publication  and  as  there  is  .still  a demand  for  the 
bulletin  a review  of  the  work  of  that  year  is  incorporated  in  this  report, 
which  is  therefore  separated  into  three  portions;  Part  I having  to  do  with 
the  re.sults  of  tSQf — 1892;  Part  II  with  the  results  of  1892 — -1893;  and  Part  III 
'with  conclu.sion  and  matters  of  general  interest  connected  with  the  subject. 

In  the  back  of  the  bulletin  is  printed  a complete  table  of  the  anah-sis  of 
all  l)eets  v/hich  have  been  received  at  the  E.xperiment  Station  in  a suitable 
condition.  Anah'ses  numbered  from  i to  96  were  made  during  the  season, 
of  i89r“-t892,  and  those  from  96  to  l6i  during  the  season  1892 — 1893, 

h'ollowing  this  table  will  also  be  found  another  showing  the  analyses  of 
Oregon  grown  beets  sent  to  Wa.shington  D,  C.  to  the  U.  S.  department  of 
Agriculture.  In  the  front  of  this  bulletin  will  be  found  a map  upon  which, 
the  places  where  beets  containing  over  14  per  cent  sugar  have  been  grown, 
and  also  the  average  of  all  the  analy.ses  for  each  county. 


Part  I. 

The  beet  is  a hardy  l)iennial  plant  indigefious  to  Southern  Europe  and 
more  recently  introduced  into  Canada  and  the  United  vStates,  and  for  its  sue- 
ce.ssful  production  depends  mostly  upon  climate,  soil  and  cultivation.  To 
determine  the  be.st  methods  of  cultivation  as  suited  to  our  local  conditions 
re([uires  cultivation  upon  a larger  scale  than  was  fea.sible  in  these  investiga- 
tions besides  being  a line  of  work  belongingto  the  Agricultural  Department, 
hence  no  conclu.sions  are  attenipted  in  this  direction. 

Each  year  arrangements  were  made  with  farmers  in  different  portions  of 
the  State  to  cultivate  a .small  plat  of  beets,  the  .seed  being  furnished  them 
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by  the  Station.  Altliou.i^h  there  was  a hearty  and  ready  response  to  the 
Station’s  offer  to  furnish  .seed  to  those  who  would  a<i'ree  to  forward  samples 
for  analysis,  acconipained  1.)y  a report,  — blanks  for  which  were  furnished — 
there  were  many  who  never  responded  to  a single  inquiry  after  they 
had  received  the  seed,  notwith.standing  the  fact  that  they  had  expressly  agreed 
to  report  results.  To  those  whose  careful  culture  of  the  beets  rendered  it 
po.ssible  to  conduct  the  experiment  so  successfully,  as  well  as  to  the 
a.ssistant  Chemist,  our  heartiest  thanks  are  hereby  expressed. 

In  addition  to  those  not  reporting  in  any  way  there  were  some  who 
seemed  to  think  that  no  report  was  desired  or  expected  if  the  crop  was  not 
successful  and  the  re.sults  were  not  sufficiently  large  to  “boom”  the  country. 
The  Station  was  in  pursuit  of  the  facts  in  the  ca.se,  and  if  the  State  or  a 
county  cannot  produce  good  beets  it  is  just  as  important  for  the  public  to 
know  it,  that  failure  may  be  avoided,  as  it  is  if  the  conditions,  prove  favor- 
able. The  Station  does  not  exist  to  “boom”  any  portion  of  the  vState, 
but  is  in  search  of  hare  faets,  be  they  favorable  or  unfavorable, 

Skkd  and  Cultivation. — The  seeds  used  in  the  investigation  were  im- 
ported varieties,  and  the  following  directions  for  cultivation,  which  were 
taken  from  the  mo.st  competent  authorities  in  this  country  and  Europe, 
M'ere  sent  out  with  each  package  of  seeds. 

Method  of  Grounug  Sugar  Beets  to  be  folloiued  by  those  taking 
part  in  the  Co-operative  Experiments  with 
Sugar  Beets  in  Oregon. 

Soil. — This  .should,  where  possible,  be  a light  loam,  preferably  contain- 
ing some  lime.  The  land  should  be  well  drained.  The  beet  gets  the  greater 
part  of  its  food  from  the  ground  at  a depth  of  8 to  12  inches.  Hence  free- 
dom from  excess  of  water  is  necessary. 

Preparation  op'  Land. — The  land  selected  should  have  been  plowed 
the  fall  before  planting  of  seed.  As  soon  as  it  can  be  properly  worked  in 
the  spring  the  land  should  be  plowed  again,  this  time  to  the  depth  of  12 
inches.  Allow  to  lie  until  about  one  week  before  the  time  of  seeding.  Then 
plow  once  more  to  the  depth  of  4 to  5 inches,  and  work  the  soil  up  into  a 
fine  and  light  condition  (i.  e.,  do  not  pack  it  down  with  a drag).  After 
allowing  land  to  lie  5 to  7 days  plant  the  seed.  The  object  of  allowing 
the  land  to  lie  is  that  sufficient  moisture  may  be  drawn  from  below  for  the 
germination  of  the  plant,  and  that  the  land  may  be  warmed  by  the  sun, 
after  pulverization.  No  manure  should  be  applied  unless  in  the  shape  of 
well  rotted  compost  put  on  in  the  fall.  The  land  on  which  the  beets  are  to 
be  grown  should  be  measured  approximately,  and  enough  ground  planted 
so  that  it. will  be  possible  to  take  the  eightieth  of  an  acre  from  the  plot  with- 
out including  any  outside  rows.  In  ordinary  soil  the  rows  should  be  eigh- 
teen inches  apart.  In  very  rich  less;  and  in  poor  soil  more  than  that  distance 
apart:  The  conditions  should  be  such  that  the  beets  can  not  attain  a great- 

er weight  than  Lvo  pounds  each.  The  seed  should  be  planted  one-half  to 
three-quarters  of  an  inch  deep,  and  about  20^  pounds  of  seed  to  the  acre. 
Plant,  where  possible,  in  April. 

Cultivation. — This  should  be  thorough,' and  .should  begin  as  .soon  as 
the  plants  show  in  the  row.  When  the  beets  have  put  out  four  leaves,  thin 
them  out  so  as  to  leave  the  plant  standing  about  4 to  6 inches  (not  farther) 
apart  in  the  row.  The  weeds  should  be  kept  down  and  the  ground  well  stir- 
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red.  It  should  be  remembered  that  a beet  which  grows  up  out  of  the  ground 
is  worthless  for  sugar,  also  that  the  beets  must  not  attain  to  a weight  greater 
than  two  pounds  apiece,  and  must  be  smooth  and  tapering  in  shape. 

Climate. — In  the  matter  of  climate  Oregon  seems  well  suited  to  tlie 
sugar  beet  as  is  shown  by  the  following  tables  and  the  chart  on  the  opposite 
page.  Temperature  curves  are  given  for  the  Willamette  Valley  and  East- 
ern Oregon  simply  as  a matter  of  convenience,  the  curves  for  Southern 
Oregon  running  very  close  to  that  of  the  Eastern  portion  of  the  State. 

The  season  for  the  growth  of  beets  may  be  divided  into  three  periods — 
that  of  germinating;  that  of  plant  formation;  and  that  of  sugar  storing. 
The  following  is  a comparative  table  showing  the  temperature  averages  for 
Germany  and  certain  parts  of  Oregon  during  these  periods. 


TEMPERATURE  TABLE  FOR  PERIODS  OF  GROWTH, 


Periods  of  Growth 

Av.  Temp, 
Foreign. 

Av.  Temp. 
East.  Org’n 

Av.  Temp. 
Wiliam.  Val 

Av.  Temp. 
South’rn  Or 

First 

49.1 

56.0 

52,5 

53-1 

Second 

63-3 

65.0 

64.4 

64,5 

Third 

56.3 

64.4 

63-3 

54-8 

For  charts  showing  the  average  monthly  temperature  for  the  season  of 
1891 — 1892,  and  its  relation  to  the  normal  the  reader  is  referred  to  page  10. 

As  to  rainfall  the  average  amount  does  not  differ  much  from  that  of 
beet  growing  regions  of  other  countries,  yet  it  is  not  so  evenly  distributed. 
It  will  be  true  with  this  as  with  all  crops  in  the  northwest  that  the  seasonal 
precipitation  is  that  to  which  attention  should  be  directed,  for  in  Oregon,  as 
in  California,  nearly  all  the  precipitation  takes  place  during  the  “rainy  sea- 
son.” To  show  this  the  following  table  is  used. 


SEASONAL  PRECIPITATION  TABLE,  f 


EOCAEITY. 

SPRING. 

Mar-May 

SUMMER. 

Jun-Aug 

AUTUMN.  WINTER  4 r 

1 Years 

Sep-Nov  |Dec-Feb'^^®  ^ 

LaGrande,  Eastern  Oregon 

4.10 

2.26 

2.38 

1 15-81  i 2 

The  Dalles,  Central  Oreg’n 

2.93 

.88 

3-98 

8.50  13 

Albany,  Willamette  Valley 

10.07 

2.43 

1 9-75 

22.76  1 8 

Roseburg, Southern  Oregon 

8.22 

1.79* 

1 8.00 

17.60  j 10 

Newport,  Coast  Region 

11.60 

8 16 

i 10.72 

' 34-50  1 2 

Ashland,  Southern  Oregon, 

1 4.79 

1. 61 

i 4-90 

; 11.63  ' 4 

Dakeview,  Fake  Region 

1 4-32 

3-09 

! 3.18 

1 6.79  3 

*For  two  months  only.  fCompiled  from  State  Weather  Bureau  data. 


SoiL-“Vilmorin  considers  that  any  good  soil  that  will  grow  wheat  and  has 
an  arable  stratum  of  12  to  15  inches  will  be  well  suited  to  this  culture.” 
There  is  little  more  that  need  be  said  concerning  this  further  than  that  new 
ground  should  never  be  used,  and  that  a stiff  clay  soil  is  unfavorable.  While 
soils  carrying  alkali  do  not  materially  affect  the  amount  of  sugar  in  the  beet 
its  presence  in  the  soil  so  affects  the  sugar  stored  in  the  beet  as  to  render  it 
difficult  of  crystallization,  hence  beets  raised  on  such  soil  cannot  be  used  for 
the  manufacture  of  sugar. 
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Comparative  Temperature  Charts. 
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. RE.SULTS. — The  analyses  made  at  the  vStation  during  the  season  of  1891 

-1892  ma\'  be  summarized  as  follows: — 


T.VBLE  SHOWING  COUNTY 
County 

AVERAGES 

No. 

FOR  1891. 
Sugar. 

Ihirity 

Benton 

39 

12.30 

74.12 

Clackamas 

H-55 

77-30 

Columbia  

13-74 

79.42 

Douglas  

9 

12.99 

73-45 

Jackson 

3 

18.93 

80,99 

Lane  

16 

14.32 

79-95 

Linn 

.5 

13-54 

79-91 

IVIarion  

I 

15.99 

78.38 

Polk 

14.72 

78.08 

Fnioii 

3 

15.84 

79.S9 

Washington 

II 

13.96 

78.79 

Yamhill 

10.73 

76.64 

Average 

14-13 

78.08 

For  manufacturing  purposes  beets  should  contain  not  less  than  12  per 
cent  sugar;  the  typical  beet  weigliing  about  600  grams,*  having  14  per  cent 
sugar  and  a purity  cf  about  80.  An  examination  of  the  results  reveals  that 
the  analyses  had  a wide  range:  viz:  from  6.77  per  cent  to  22.44  cent  sugar 
in  the  juice.  Of  the  95  analyses  made  8 fell  below  10  per  cent;  76  showed 
over  12  per  cent  and  37  over  14  per  cent  sugar.  An  average  of  81  analyses 
for  Willamette  Valley  shows  13.76  per  cent  sugar  and  a purit}’  co-efficient 
of  77.89;  the  average  beet  weighing  a little  over  i % pounds,  while  an  average 
of  10  analyses  of  beets  from  Southern  Oregon  showed  13.38  per  cent  sugar 
with  a little  larger  beet.  For  the  entire  state  the  average  weight  was  608.5* 
grams;  sugar  in  juice  14.13  per  cent;  purity  78.08. 

Yield  and  cost. — An  attempt  was  made  to  collect  reliable  data  as  to 
these  items,  but  the  reports  received  were  very  meagre.  The  average  of  all 
reports  concerning  yield  was  20.5  tons  per  acre,  the  extremes  being  5.1  and 
44.2  tons  So  far  as  reports  were  received  the  cost  of  production  ranged 
from  11.25  to  24.18  per  acre,  some  including  harvesting  and  some  not,  which 
represented  all  hand  work.  This  subject  is  treated  more  definitely  in  Part  II. 

Enemies. — There  were  but  few  pests  reported  as  troubling  the  sugar 
beet.  The  most  to  be  feared  is  perhaps,  Monoxia  guttulata,^%  reported  by 
Prof.  F.  L.  Wa.shburn  and  described  by  him  in  Bulletin  No.  14,  of  this 
vStation. 

There  was  also  sent  to  this  Station  another  insect  which  was  said  to  be 
troubling  the  beets  in  Clackamas  county.  This  pest  known  as  the  “flee  beetle" 
— Phylotreta  decipiens  {Worn)  faniil}'  Halticidce — is  about 

yi  inch  long,  and  of  a black  color.  They  are  found  on  radishes,  turnips, 
potato  vines  etc.  It  is  not  likely  that  the}'  are  a serious  enemy  to  the  sugar 
beet. 

The  “cut  worms"  were  also  reported  to  have  caused  considerable  dam- 
age to  the  beet  in  Central  Oregon.  In  fact,  they  were  reported  as  having  in 
some  instances  destroyed  the  entire  crop. 

Gophers  also  caused  some  trouble  in  Benton  comity  and  are  .said  to 
have  shown  a decided  preference  for  the  sugar  beets. 

*A  gram  corresponds  approximately  to  .03528  ounces. 
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Part  II.  Experiments  of  1892 — 1893. 

Plan. — As  in  the  experiments  of  the  previous  year  the  beets  were 
raised  in  different  portions  of  the  state,  the  seed  being  more  general!}'  dis- 
tributed and  more  varieties  used.  From  the  experiments  of  the  previous 
year  it  had  become  evident  that  beets  containing  a high  percentage  of  sugar 
could  be  produced,  hence  in  the  experiments  of  1892 — 1893  it  was  .sought 
not  only  to  confirm  the  results  of  the  preceeding  year  but  also  to  ascertain 
something  more  definite  relative  to  the  cost  and  the  yield,  and  a few  point.'< 
of  scientific  interest.  ( 

For  the  investigations  of  1892  the  following  varieties  were  used  De.sprez, 
Early  Rose,  Vilmorin  Improved,  Klein  Wanzdebener  and  White  Imi>erial 
all  of  which  a"c  fv-cri'e  binds,  the  finst  l^eing  much  used  in  California. 
Unfortunately  the  seed  was  delayed  in  reaching  us  so  it  could  not  be 
distributed  to  the  farmers  as  early  as  it  should  have  been  to  .secure  the  be.st 
results.  Had  the  .seed  reached  us  in  due  time  it  could  have  been  put  into 
the  ground  in  April  for  at  that  time  there  was  a favorable  time  for  seeding, 
but  by  the  time  the  seed  had  been  distributed  cold  weather  set  in  and  con- 
tinued till  May  after  which  the  weather  became  very  dry  rendering  the 
conditions  for  a fair  trial  very  unfavorable.  The  temperature  conditions  for 
the  season  are  indicated  on  the  charts  given  on  the  following  page,  which 
also  give  the  normal  temperature  and  that  for  the  previous  season. 

The  rainfall  for  the  season  was  below  the  normal  and  reports  all  read 
“very  dry,”  “extraordinarily  dry,”  “weather  very  unfavorable.”  In  fact 
nearly  all  the  beets  in  the  Eastern  portion  of  the  state  failed  to  mature,  and 
in  many  instances  the  seed  failed  even  to  germinate.  So  far  a.s  the  season’s 
climate  is  concerned,  then,  the  experiments  were  greatly  handicapped  and 
we  were  “in  pursuit  of  knowledge  under  difficulties”. 

The  cultivation  for  this  .season  was  the  same  as  for  the  previous  year  ex- 
cept that  the  rows  were  placed  20  inches  apart. 

Owing  to  the  disturbed  condition  of  the  experiment  the  results  are  doubt- 
less poorer  than  would  have  been  the  case  had  the  sea.son  been  one  of  more 
nearly  normal  condition.  Still  the  results  confirm  the  conclu.sions  of  the 
previous  year  that  Oregon  pos.sesses  the  conditions  neces.sarv  for  the  pro- 
duction of  excellent  beets  for  the  purpose  of  beet  sugar  manufacture. 

The  complete  analyses  for  this  season  are  recorded  in  the  table  at  tlie 
back  part  of  this  bulletin  being  numbered  from  96  to  161  inclusive. 

In  the  following  table  are  recorded  such  cultivation  notes  as  were  re- 
])orted  for  the  above  numbers  and  while  they  may  not  be  of  interest  to  the 
general  reader,  it  is  hoped  they  will  be  of  value  to  tliose  who  de.sire  to 
study  the  matter  of  sugar  beet  growing  in  Oregon. 
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Summary  of  Results  for  1892. 

.Seed  was  sent  to  140  farmers  20  of  whom  reported  absolute  failure  of 
crop  on  account  of  unfavorable  weather,  and  two  on  account  of  insect  pests 
and  squirrels. 

The  average  of  all  analyses  for  the  State  was  15.7  per  cent  sugar  in  the 
juice  with  a purity  of  78.08  against  13.75  per  cent  and  a purity  of  77.57  for 
last  season.  Out  of  the  65  analyses  made  only  ii  indicated  less  than  12  per 
cent  sugar  in  the  juice,  and  41  samples  indicated  over  14  per  cent,  the  ex- 
tremes being  9.4  per  cent  and  23.8  per  cent.  The  average  for  the  different 
natural  divisions  of  the  state  were  as  follows: 


Willamette  Valley,  44  samples 14.7  percent. 

Eastern  Oregon,  ii  samples 19.2  ,,  ,, 

Southern  Oregon,  10  samples 15.  i ,,  ,, 


Expressed  by  counties  the  averages  are  as  follows: 


COUNTY. 

No.  Amily.ses 

V 

< 

No.  Aiuilyses 

U 

<2 

CO  oc 

< 

ir. 

'?■ 

"rt 

C 

0 

Averajjfe  for 
U.  vS.  Dept. 
.\griculture 

Mean  of  Anal-lj 
1 yses  made  at  1 
Station.  i 

i 

13  t/; 

°|. 

Ilentoii 

••••39 

T2.30 

20 

12.80 

5 

14.34 

12.30 

12.57 

Clackamas.  ... 

....  7 

14.55 

I 

15.10 

3 

15.36 

14.62 

14.87 

Columbia 

. ..  I 

13.74 

0 

3 

15.30 

13-74 

14.91 

Coos 

...  0 

0 

5 

14.56 

14.56 

Douglas  

...  9 

12.99 

9 

15.20 

[ 

17.74 

14.28 

14.48 

Jackson 

•••  3 

i«.93 

T 

15.00 

I 

18.94 

17-94 

18.34 

Dane 

H-32 

2 

15.20 

6 

14.24 

14.42 

14.40 

Idnn 

....  5 

13.54 

I 

17. 10 

I 

14-15 

14.13 

14.13 

Marion 

....  I 

15.99 

2 

13.80 

2 

14.15 

14.59 

14.38 

Polk 

I 

14.72 

5 

14.50 

I 

12.10 

14-54 

14.19 

Union 

3 

15.84 

7 

19.80 

2 

14.32 

18.61 

17.89 

Washington... 

...  I 

13.96 

10 

15.50 

3 

12.49 

14.69 

14.41 

Yamhill 

...  1 

10.73 

5 

13.70 

0 

12.96 

12.95 

Josephine 

2 

15.70 

0 

15.70 

15.70 

Wasco 

....  0 

I 

21. 10 

0 

21. 10 

21. 10 

Malheur 

I 

20.20 

0 

20.20 

20.20 

Sherman 

0 

I 

13.55 

13.55 

Umatilla 

....  0 

0 

I 

15.12 

15.12 

Gleaned  from  Reports. 

96.  — “The  beets  have  gained  30  lbs.  to  the  row  ( 85  feet ) since  Oct.  ist/’ 

97.  — “Owing  to  the  heavy  rains  in  April,  planting  was  very  late,  and 
drouijht  later  reduced  the  aggregate  yield. 

The  land  was  new,  had  been  in  potatoes  one  year,  no  manure  was  used, 
a little  plaster  was  sown  at  planting  time.  The  resvdt  is  not  flattering  but 
shows  what  may  be  done  under  very  unfavorable  conditions;upon  land  which 
had  been  longer  in  cultivation,  and  with  a favorable  season  I should  feel 
sure  of  15  or  20  tons  per  acre.  I base  my  “price  per  ton”  upon,  not  less 
than  10  acres  and  a yield  of  15  or  20  tons  per  acre,  with  cost  of  raising  re- 
duced to  a minimum  by  using  horse  power.” 

104. — “I  think  siigar  beets  could  be  raised  for  $5.00  per  ton  in  a favora- 
ble season.” 

109. — “The  ground  received  water  by  sub-irrigation  from  sulphur 
springs.” 

1 17. — “Ground  was  two  dry  when  seed  was  planted.” 
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123- — “The  season  was  very  unfavorable  and  the  cultivation  was  not 
perfect,’’ 

ii8. — “At  I4.50  per  ton  the  whole  crop  would  have  to  be  taken.’’ 

130. — “During  the  latter  part  of  September  and  first  of  October  about 
10  per  cent  died  and  rotted  from  top  downw’ard.’’ 

137. — “I  had  bad  luck  with  the  seed  sent  me.  Only  40  per  cent  of  one 
lot  came  up  and  of  another  lot  only  about  50  per  cent.  So  that  without 
transplanting  I could  give  only  an  approximate  estimate  of  the  yield  per 
acre.  I could  not  afford  to  grow  them  at  any  price  around  $4.00  per  ton.  I 
can  use  my  land  to  better  advantage  with  other  crops.  This  was  my  first 
experience  with  any  thing  of  the  kind  and  could  improve  50  per  cent 
another  year.’’ 

144, — “My  plot  of  beets  were  a partial  failure  the  seed  sown  in  drills 
on  the  loth  of  May.  It  was  then  raining  and  continued  wet  and  cold  for 
three  weeks  and  only  about  one-third  of  the  seed  came  up.  The.se  grew’ 
w’ell,  however,  during  the  season,  free  from  insects  or  di.sease.” 

151. — “This  has  been  a very  bad  sea.son  for  testing  anything  in  the  na- 
ture of  beets.  I do  not  think  beet  culture  w’ould  be  a success  here  wdthout 
irrigation.” 

161. — “Beets  should  have  been  gathered  before  receiving  so  much  rain 
— should  be  planted  in  April.” 

Concerning  the  failures  most  of  the  letters  read  about  as  the  following: — 

Thr  DalrKvS,  Oregon,  Oct,  29,  1892. 

G.  W.  Shaw’,  Chemist  Or.,  Kxp.  Station, 

Dear  Sir: — I am  very  sorry  to  announce  to  you  that  I have  none  wdiat- 
ever.  I planted  the  seed  sent  to  me  carefully  and  though  late  when  planted, 
quite  a good  many  seeds  germinated.  When  the  scorching  weather  came 
they  dried  up  as  did  most  all  of  my  garden.  The  only  root  crop  which 
amounted  to  anything  with  me  was  carrots  which  do  finely  here.  I am  sor- 
ry to  report  thus  but  do  not  see  that  I could  in  the  least  help  matters.  The 
soil  w’as  in  fine  tilth  (summer  fallowed  the  year  previous)  and  free  of  weeds. 
I used  a Planet,  Jr.  seed  drill  to  plant  the  seed  and  cultivated  them  wdth  a 
Planet,  Jr.  wheel  hoe,  besides  doing  a little  hand  weeding.  With  best  wash- 
es for  success  to  your  efforts,  I am.  Yours  truly, 

Aebert  S.  Roberts,  Box  107  The  Dalles. 

It  will  be  evident  from-  the  data  given  above  that  in  spite  of  the  un- 
favorable conditions  the  results  have  surpassed  those  of  a year  ago. 


Part.  III. 

As  before  stated,  one  of  the  things  sought  by  this  year’s  experiments 
was  relative  to  the  yield  that  might  be  expected  from  a sugar  beet  crop. 
The  data  given  below  wall  be  drawn  from  the  experiments  of  the  entire  tw’o 
seasons.  Altogether  the  reports  for  the  present  season  are  quite  complete 
on  this  point.  The  results  given  are  calculated  from  a measured  plot  accord- 
ing to  the  following  instructions  which  were  sent  with  each  package  of  seed, 
this  being  the  method  used  by  the  U.  S.  Department  of  Agriculture.  This 
method  was  used  in  order  that  the  results  obtained  might  be  comparable 
with  those  obtained  elsewhere. 

“When  the  beets  seem  to  be  mature  select  an  average  row  and  gather 
every  plant  along  a distance  which  should  vary  as  follow’s,  according  to 
width  between  rows: 

inches  apart  gather  75  feet. 

66^  “ 

“ “ “ 59.8  “ 

;;  ;;  ;;  54^  ;; 


From 


16 

18 

20 

22 

24 


The  number  of  beets  growing  in  the  row,  of  the  length  above  mention- 
ed, must  be  counted.  The  tops  are  then  to  be  removed,  the  beets  carefully 
washed  free  from  dirt,  wiped  and  weighed.  When  the  row  is  not  long 
enough  to  meet  the  conditions,  take  enough  from  the  adjacent  row  to  make 
up  the  required  length.  The  number  of  beets  harvested  multiplied  by  435.6 
will  give  the  total  number  per  acre.  The  total  weight  of  beets  harvested 
multiplied  by  435.6  will  give  the  yield  per  acre.” 


Upon  the  above  basis  the  follow! 

J.  S.  Powell Benton 15.8 

College  Farm 

G,  R.  Woodruff ” 


C.  J.  Bishop “ 

William  Bogue “ 

Average 

A.  J.  Thompson Clackamas 

D.  S.  K.  Buick Douglas 

W.  L.  Tower 

B.  D.  Dyer  

M.  Lenimer 

J.  H.  Bard 


W,  H.  Norcross. 
Average 


Edward  Albright.... Jackson 

T.  E.  Hills 

Average; 


H.  C,  Perkins Dane. 

J.  H.  Crow “ • 

R.  S.  Reed ‘‘  • 

R.E.  Cartwright “ . 

Average 


5-8 

18.0 

38.0 
23-9 

15. 1 

19. 1 
9-3 

25.0 
8.2 
6.7 

17.4 

40.4 

36.1 

17.4 
21.6 


..  12.0 
..  27,4 

...  14.7 


ng  reports  were  made: 

M.  Snyder  Linn 

W.  E.  Smith Malheur... 


J.  Voorhees  Marion. 

J.  W.  Beatty ” 

Averas:e 


A.  W.Lucas Polk... 

J.  D.  Stewart “ ... 

C.  D.  Nain ” ... 

Average  

M.  J.  Duffv Union. 

J,  E.  Ry Holds ” 

Average 


J.  H.  Rinck Washington 


John  Henry... 
S.  P.  Reeder 
J.  D.  Rowell.. 
O.  P.  Pointer. 
Averagfe.. 


18.0 

9-5 

22.8 

30.4 

20.2 


M.  O.  Lownsdale.. Yamhill... 

J.  H.  Sample ” 

Average 

E.  F.  Meissner Josephine. 


11. 7 

20,2 

21.5 

45-0 

33-2 

30.0 

21.7 

44.4 

32.0 

5.0 

22.0 

13.5 

17.0 
..  10.5 
..  5.0 
..  14.0 
..  21.0 
..  8.1 
. 12,6 

..  47.0 
..  6.8 
..  26.9 

..  15.2 


An  examination  of  this  table  reveals  the  fact  that  in  spite  of  the  un- 
favorableness of  the  season  the  average  for  the  state  was  23.18  tons  per  acre 
against  20.5  tons  per  acre  for  the  year  previous.  In  connection  with  this 
subject  nothing  more  to  the  point  could  be  said  than  the  following; — “But 
results  worked  out  on  paper  always  vary  from  actual  experience,  and  so  it 
has  happened  with  sugar  beets.  In  California  the  yield  has  reached  as  high 
as  61  tons  per  acre  (The  highest  reported  for  Oregon  so  far  is  44.2  tons.  G.  W. 
S ) while  in  Nebraska  the  average  during  the  past  two  years  has  been  under 
10  tons  per  acre.” 

The  average  A-ield  at  W^atsonville,  California,  in  1886  was  21  tons  per  acre 
and  the  following  averages  have  been  obtained  in  other  states: 


Minnesota. 
Wyoming. 
vS.  Dakota. 

Nevada 

Colorado... 

Iowa  

Indiana — 
New  York. 


,.15.0  tons  per  acre. 

. 7.5  “ 

. 8.1  “ 

.20.0  “ 

.26.0  “ 

.20.0  “ 

,.30.0  “ 

•19-5 


(i5) 

It  is  evident  that,  as  with  every  other  crop,  the  }deld  must  necessarily  de- 
pend upon  many  things,  as  variety,  distance  between  rows,  soil,  culti-fation, 
and  season,  hence  this  will  always  be  a more  or  less  varying  factor.  I 
think,  however,  that  for  the  Willamette  Valley,  and  Southern  Oregon  in 
general,  an  average  of  15  tons  per  acre  is  a very  conservative  estimate. 

In  Eastern  Oregon  the  uncertainty  of  the  season  renders  the  ability  to 
irrigate  almost  an  essential  condition,  and  if  this  is  met,  there  can  be 
little  doubt  but  that  the  yield  would  even  exceed  that  for  Willamette 
Valley. 

Cultivation. — Too  much  cannot  be  said  upon  this  subject,  for  in  the 
cultivation  lies  the  secret  of  success  in  sugar  beet  culture.  It  has  been 
said  “The  sugar  is  hoed  into  the  beet,”  and  this  is  literally  true. 

Well  drained  land  is  necessary,  for  the  beet  demands  a deep,  loose  soil 
so  the  long  tapering  tap  root  may  penetrate  and  drink  well  of  the  soil 
moisture,  the  development  of  sugar  not  reaching  a high  per  cent  in  irregular 
shaped  beets.  It  is  essential  that  the  beets  be  kept  close  togethej'’  in  our 
soils  or  they  grow  to  enormous  size.  Some  having  been  sent  to  us  weigh- 
ing as  much  as  10  lbs.  Such  beets  are  worthless  for  sugar  and  a manufacturer 
would  not  take  them  as  a gift.  The  sugar  varies  inversely  as  the  size  of  the 
beet.  Beets  for  the  manufacture  of  sugar  should  not  attain  a weight  of 
more  than  2 pounds.  Pagnoul  has  conducted  experiments  extending  over 
8 years  intending  to  show  this. 

DISTANCES  APART  IN  INCHES.  PER  CENT  SUGAR.  YIPXD  PER  ACRE. 

Wide  distance,  20 x 20 10.2 28.40 

Narrow  “ 17  x 8 12.2 36-05 

The  same  may  be  shown  by  the  following  Oregon  produced  beets, 
selected  at  random  from  the  tables: 


SIZE. 

variety. 

Wt.  in 
gams. 

( 

1 Per  cent 
1 Sugar  in 
1 juice. 

Purity. 

Smail  beet. 

White  Imperial : 

192 

20.60 

8432 

“ 

Klein  Wanzlebener 

341 

19.00 

67.80 

“ 

White  Imperial 

250 

16.70 

88.30 

Early  Rose 

165 

17.70 

76.60 

Klein  Wanzlebener 

236 

16.20 

76.04 

Vilmorin 

350 

18.00 

82.13 

Average 

2s6 

18.00 

79.19 

Medium  beet. 
Average 

White  Imperial 

Klein  Wanzlebener 

White  Imperial 

Desprez  Earlv  Rose 

Klein  Wanzlebener 

Vilmorin 

538 

865 

803 

980 

920 

1021 

14.70 

14-15 

10.90 

14.00 

15,99 

13.40 

•■y 

71.80 

81.79 

83.20 

82,90 

78.38 

M.io 

856“ 

13.86 

75-36  _ 

Large  beet. 

iWhite  Imperial 

1623 

14,00 

74  20 

Klein  Wanzlebener 

1880 

14.41 

80.55 

“ 

White  Imperial 

1416 

19.30 

77.20 

Desprez  Early  Rose 

1970 

11.90 

85.00 

** 

Klein  Wanzlebener 

1700 

12.88 

80.00 

Vilmorin 

1700 

9.81 

68,12 

Average 

..3715 

13-71 

77-51^ 

One  of  the  most  important  of  all  things  for  the  farmer  to  understand 
is  that  at  all  times  must  the  root  be  kept  below  the  ground.  Bulletin  No. 


6j,  Guelph  Agricultural  College  Ontario,  calls  attention  to  this  and  gives 
the  foflowing  to  illustrate. 


Amt.  of  sugar  Purity. 


Well  grown. 

averase  of  , bottom  

1 15,5 

! 16.6 

82.7 

83.0 

Poorly  grown 

- - / top 

( bottom 

I II-4  i 

! 13-6  ' 

69.9 

77.2 

Cost  of  Raising. — This  is  one  of  the  most  pertinent  questions  relating 
to  the  subject,  and  at  the  same  time  is  the  mo.st  difficult  one  to  answer  satis- 
factorily, since  there  are  so  many  factors  in  the  problem.  The  question  “At 
what  price  per  ton  could  you  afford  to  raise  beets  in  quantity,’’  was  asked 
on  the  report  blank  sent  out  this  year,  and  of  the  28  farmers  who  answered 
the  question,  15  stated  I4. 00  or  less,  some  stating  as  low  as  $2.00.  One  or 
two  named  the  extreme  price  of  |8.oo,  but  this  was  based  upon  all  hand 
labor.  The  agricultural  department  of  the  college  failing  to  keep  an 
accurate  record  of  the  experiment  renders  it  impossible  to  give  definite 
data  from  that  source.  The  estimates  for  the  previous  season  ranged  from 
|iii.  25  to  $24.  18  per  acre,  some  including  harve.sting  and  some  not,  and 
none  including  the  cost  of  hauling  to  market.  I insert  the  statement  of  a 
gentleman  from  California  which  covers  the  que.stion  as  fully  as  possible, 
and  the  items  given  do  not  difft'r  far  from  the  same  items  in  this  state. 

“A.  F.  Richardson, two  miles  from  factory,  eleven  acres:  Plowing  and 

harrowing,  fi  lo;  sowing  $6;  harrowing  and  sowing,  $y,  4.  days’  cultivation 
first  time  at  $2 — 18;  23  days’  thinning  at  1 1.25— $28.75;  '^4%  days’  thinning 
and  hoeing  at  $1.25 — $30.65;  5 days’  hoeing  at  $1.25 — $6.25;  9 days’  hoeing 
at  $1.75 — $15.75;  7 days’ hoeing  at  $1.75 — $12.25;  days’  hoeing,  second 

time,  at  $1.75 — $7;  fixing  plow,  $2.50;  two  knives,  $1.50,  4 baskets,  $3.50; 
topping  and  loading,  170.  05  tons  at  80  cents — $136.  04;  hauling  at  50  cents, 
$85;  plowing  up  at  20  cents,  $34;  total,  $508.  59;  yield,  170.05  tons  value, 
$821.81;  net  profit,  $413.  22  net  profit  per  acre, $2,7.  56.’’ 

These  results  were  obtained  in  1889  when  the  farmers  were  practically 
unacquainted  with  the  most  economical  methods  of  cultivation  and  it  is 
safe  to  say  that  with  a little  more  experience  in  the  method  of  working, 
most  of  the  items  would  be  rendered  somewhat  lower.  These  figures  are 
not  theoretical,  but  are  the  actual  accounts  of  a beet  grower 

The  Manufacturer  and  the  Farmer. — It  would  certainly  be  a grand 
thing  for  Oregon  to  have  a sugar  factory  located  within  her  limits, 
officered  by  men  of  experience  and  ability,  and  while  we  would  not  say 
anything  to  discourage  yet  there  is  no  royal  road  to  riches  even  through  the 
sweetness  of  the  sugar  beet,  and  success  will  only  come  through  the  efforts 
of  the  patient,  careful,  and  persevering. 

The  question  as  to  whether  or  not  farmers  should  grow  beets  depends 
upon  whether  or  not  factories  are  established  to  use  the  beets,  and  vice 
versa,  hence  it  is  a question  of  double  issue  and  can  only  be  solved  by  co- 
operation. It  is  a lamentable  fact — yet  no  less  a fact — that  the  farmer  looks 
upon  the  manufacturer  as  one  who  is  at  all  times  and  under  all  circumstan- 
ces trying  to  get  the  better  of  him,  and  this  serves  as  a great  barrier  to  suc- 
cess in  the  production  of  beet  sugar. 

In  this  industry,  as  in  no  other  are  the  producer  and  the  manufacturer 
linked  hand  in  hand,  and  what  is  money  in  the  pocket  of  one  is  also 
money  in  the  pocket  of  the  other,  and  neither  can  prosper  without 
the  other.  P'rom  the  standpoint  of  the  manufacturer  there  are  many 


(ly) 

things  to  be  considered  before  the  establishment  of  a siigar  factory,  and 
after  it  has  been  shown  that  the  natural  conditions  are  favorable  the  main 
question  is  the  supply  of  beets.  The  enterprise  requires  a large  capital,  and 
if  Oregon  enters  the  arena  and  is  successful  it  will  be  with  the  most  modern 
appliances,  and  true  economy  would  demand  an  outlay  of  not  less  tlian 
$250,000.  A plant  of  this  capacity  would  require  a large  number  of  beets, 
the  growing  of  which  would  require  at  lea.st  5000  acres  of  land.  Such  a fac- 
tory could  well  be  located  between  two  townships,  and  not  be  handicapped 
by  the  hauling  distance. 

The  farmer’s  side  of  the  question  is  one  that  can  be  practically  .settled 
by  experiments,  and  in  fact,  outside  of  the  actual  cost  of  ra'sing  larger 
crops  has  been  demonstrated  in  the  experiments,  bul:  tli2  cost  of  raisin  f 10 
acres  of  beets,  when  equipped  for  the  work,  is  of  course  relatively  less  than 
for  a small  plat  of  land,  hence  the  cost  will  be  less  than  the  average  reported, 
and  I am  confident  they  can  be  raised  at  $4  per  ton  and  leave  a fair  profit. 

The  maiifacturer  practically  has  all  the  risk  to  run  unless  he  can 
actually  be  assured  of  a sufficient  supply  of  beets.  If  he  cannot  be  thus 
a.ssured  of  course  we  have  no  factory,  for  no  man  or  combination  of  men 
would  invest  $250,000  in  an  enterprise  which  would  be  entirely  at  the 
caprice  of  the  farmers.  There  must  be  .some  written  agre  unent  bind  ng 
both  parties. 

It  is  not  within  the  scope  of  this  publication  to  discuss  the  methods  of 
organizing  and  conducting  such  an  enterprise  as  the  one  in  question,  al- 
though the  writer  would  be  pleased  to  correspond  with  any  parties  in- 
terested in  the  subject,  and  offer  any  suggestion  that  he  may  be  able. 

CoNCivUSiONS, — I — Good  sugar  beets  can  be  produced  in  Oregon, 

2 —  They  can  be  raised  at  a price  a factory  can  afford  to  pa}\ 

3 —  The  yield  compares  favorably  with  that  of  states  now  raising  fleets 
for  the  manufacture  of  sugar. 

4 —  The  crop  of  beets  cannot  be  depended  upon  in  .some  parts  of  the 
State  unless  irrigation  is  practiced. 

5 —  That  the  .success  of  the  farmer  will  depend  mere  upon  skill  and 
industry  than  on  the  soils,  for  poorly  cultivated  beets  contain  a lower  percent- 
age of  sugar  and  purity  than  well  cultivated. 

6 —  Large  beets  do  not  contain  so  large  a percentage  of  sugar  as  small 
beets  and  the  purity  is  less. 

7 — Upon  no  condition  should  farmers  grow  beets  to  the  exclusion  of 
other  crops,  but  should  make  this  a rotation  crop,  substituting  for  bare  fal- 
low, if  a factory  should  be  .started  near  them. 

8 —  The  amount  of  cultivation  nece.ssary  for  beets  in  Oregon  renders  it 
important  that  no  one  farmer  should  attempt  to  care  for  more  than  12  acres 
per  season. 

- Q — The  plants  shoiild  be  left  as  far  apart  as  pos.sible  and  not  allow 
the  roots  to  attain  a weight  of  more  than  2 pounds  in  order  that  as  much 
cultivation  as  possible  ma}’  be  done  by  machinery. 

10 — If  any  state  can  manufacture  its  own  sugar,  or  any  part  of  it,  suc- 
cessfully, Oregon  should  be  able  to  do  so  since  she  has  all  the  natural 
requirements. 

In  view  of  the  foregoing  all  possible  encouragement  should  be  given 
toward  directing  attention  to  Oregon  as  a State  suitable  for  this  industry  and 
to  securing  the  attention  of  any  one  interested  in  such  an  enterjjri.se. 

The  farmers  have  it  mainly  in  their  own  hands  for  their  wilHngne.ss  to 
each  contract  to  grow  a small  acreage  of  beets  will  be  the  main  factor  for 
the  manufacturer  to  handle. 
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Table  of  Analysis  of  Suyjar  Beets,  1891-1893. 
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Analyses  of  Oregon  grown  Sugar  Beets  made  by  the 
Department  of  Agriculture  at  Washington,  D.  C.  * 


GROWER 

COUNTY. 

Weight  in  grams 

SUGAR  IN 

Purity, 

i Solids.  1 

i 

Herman  Benke 

.Benton 

370 

13.88 

13.18 

79-3 

17.49 

J.  J.  Nye 

- 355 

13-30 

12.65 

78.4 

16.97 

C.  J.  Bishop 

^ * 

• 335 

15.40  14.63 

87-5 

17.61 

G.  H.  Rosehrook 

..  300 

14.05 

13-35 

83-1 

16.89 

Henry  Delinger  Jr.. 

,..1589 

15.05 

14-30 

85-4 

17.64 

Average 

,..  628 

14-34 

13-71 

82,8 

17-32 

Thos.  Daniels 

Clackamas 

...  500 

19.88 

18.88 

87  6 

22.68 

0.  P.  Yodler 

..  105 

14-55 

13.82 

86.5 

16.83 

Richard  Scott 

‘‘  

-1155 

12.25 

11.62 

77-0 

15.91 

Average  

..  586 

15.56  14.78 

84.2 

18.47 

Clarence  Reed 

.Columbia  .. 

...  275 

16.50 

15-67 

83-9 

19-67 

“ “ 

** 

..  830 

15.60 

14.82 

79.8 

19.67 

J.  C.  Johnson 

, * * , 

••  535 

13.90  13.21 

86.0 

16.17 

Average 

...  546 

15-30  14-56 

81.7 

18.50 

J.  M.  Perkins 

.Coos 

...1030 

13  00 

12.35 

80  8 

16  31 

Mat  Kerrigan 

“ 

14-50 

13-77 

83.8 

17-31 

. 

...  830 

14  65 

13-92 

80.5 

17.71 

John  B.  Fox 

- 975 

1.6  80 

15-96 

87.0 

19-31 

T.  T.  Smith 

...  865 

13-85 

13-16 

79.1 

17-51 

Average 

...  860 

14.56  13.83 

82,6 

17-63 

W.  D.  Tower 

.Douglas  .... 

• 340 

17.74  16.85 

84-3 

21.03 

Edward  Alhright.... 

.Jackson 

...  570 

18.94 

17-99 

83.9 

22.57 

J.  G.  Stevenson 

.Eane 

..  115 

12.15 

11-54 

77.5 

15.67 

W.  N.  Crow 

“ 

- 595 

14-05 

13-36 

77.7 

18.09 

H.  E.  Perkins 

“ 

- 475 

13-95 

13  25 

81 .2 

17 17 

J.  H.  Crow 

. “ 

...  230 

17.50  16.63 

84.6 

20.68 

C.  J.  Dodd 

...  815 

15-10 

14-35 

83-9 

17-99 

E.  Martin 

...1100 

12  67 

12.05 

82.5 

15-35 

Average 

...  550 

14.24 

13-53 

85.4 

17-49 

John  Wither 

•Einn  

14-15 

13.42 

79-5 

17.81 

Jacob  Raber 

.Marion 

...1365 

12.35 

11-73 

76,2 

16.17 

J.  Voorhees 



14-45 

13-73 

85-7 

16.87 

Average 

13-40 

12.73 

81. 1 

16.52 

James  Douglas 

.Polk 

...  880 

12.10 

11-50 

79.8 

15.17 

J.  E.  David 

.Sherman.... 

•-  435 

13-55 

12.86 

72.2 

18.77 

J.  H.  Eogan 

.Umatilla  ... 

- 395 

15.12 

14.36 

80.9 

18.69 

W.  R.  Wise 

.Union 

14.10 

13.40 

81.0 

17.39 

...1130 

14-55 

13-82 

82.6 

17.59 

Average 

...1055 

14.32 

13  61 

81.8 

17-49 

J.  H.  Rinck 

.Washington..  250 

12.67 

12.04 

85.8 

14.77 

A.  N.  Ault 

430 

15.00 

14-25 

82  0 

18.29 

“ 

1365 

q.8o 

9-31 

68.3 

14.38 

Average 

...  681 

12.49 

II  86 

80.7 

15.48 

Average  for  State 

...  644 

14.57 

13-84 

82,2 

17.72 

A 

^ tn 

'»>  -S 


VARIETY. 


7.5 

16.6 

6.5 
25.9 

14.12 

16.7 


German. 

Bulteau  Desprez. 
Klein  Wanzlehener. 


Klein  Wanzlehener. 


16.7 

17.0 

20.0 
II. 5 • 
16.2 


Klein  W^anzlebener, 
Vilniorin. 

Klein  Wanzlehener. 


Vilmorin  Improved. 

German. 

17-8  

6.5  Vimorin  Improved. 


II. 8 

9.2 


French . 


20.3 

20.3 


German. 

French, 


Klein  Wanzlehener, 
Vilmorin. 


12,8 

1.5-2 

18.3 

15.4 


15.6 


^Compiled  from  Bulletin  No.  33,  U.  S.  Department  of  Agriculture. 
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POTATOES. 


Potatoes  were  grown  on  the  experimental  grounds  last  sea- 
son, in  small  plats  to  determine  the  character  of  growth,  and 
adaptability  to  climate  and  soil;  and  in  larger  plats  that  a test 
of  the  yield  might  be  made. 

Seventy-one  varieties  were  grown  in  small  plats  of  from 
twenty  to  fifty  hills  each,  and  fifty-nine  varieties  in  plats  occu- 
pying one  fortieth  of  an  acre. 

The  soil,  in  which  the  potatoes  were  grown,  is  a clay  loam. 
It  is  a soil,  which  is  common  in  the  Willamette  Valley,  occu- 
pying the  higher  portions  of  the  land  bordering  on  the  white 
land. 

Wheat  was  grown  on  the  land  the  year  before,  producing  a 
yield  of  thirty  bushels  per  acre.  After  .securing  the  wheat,  the 
soil  was  given  a good  coating  of  barn-yard  manure.  This  wa.*^ 
plowed  under  as  deep  as  po.ssible  during  the  winter.  The  land 
was  again  plowed  six  inchevS  deep  in  .spring  just  befot-e  planting. 
In  addition  to  the  plowing,  the  soil  was  thoroiighh^  worked  with 
a Clark  cutaway  harrow  and  a spring  tooth  harrow. 

Too  much  stress  can  not  be  placed  upon  working  soil  thor- 
oughly before  planting.  This  is  true  in  preparing  soil  for  all 
crops,  and  especially  is  it  true  of  potatoes,  which  require  more 
moisture  than  seme  of  the  narrow  leaved  plants.  The  potato 
does  not  send  its  roots  as  far,  in  search  of  moisture  as  the  corn 
plant;  hence  the  surrounding  moisture  must  be  conserved  in  ev- 
er>-  possible  way. 

In  the  Willamette  Valley,  if  the  .soil  is  thoroughly  worked 
to  a good  depth  before  planting,  there  is  little  to  fear  from  the 
dryness  of  the  .season. 

The  ground  was  further  prepared  by  marking  one  way  with 
rows  3 feet  apart,  and  with  furrows  the  other  way  the  same  dis- 
tance apart  making  the  rows  three  feet  each  way.  The  furrow.s 
were  made  with  the  .shovel  plow  to  the  depth  of  six  inches. 

The  seed  was  cut  leaving  two  to  three  eyes  on  each  piece. 
One  piece  was  droped  in  each  hill,  and  was  covered  with  a hoe, 
so  that  the  hill  was  a little  above  the  surrounding  ground.  Deep 
covering  will  many  times  prevent  the  seed  from  becoming  dried 
up  before  it  germinates. 

Unleached  hard  wood  ashes,  at  the  rate  of  600  pounds  per 


(4) 

acre,  were  sowed  broad  cast  over  the  field,  after  planting'  was 
finished.  Much  valuable  fertilizer  g-oes  to  waste  upon  nearly 
every  farm,  in  the  shape  of  wood  ashes.  All  kinds  of  rcot  crops 
are  especially  benefited,  by  the  p itas’.i  contained  in  ashes.  There 
is  little  danger  of  getting  too  much  potash  on  the  farm.  It  is  one 
of  the  three  substances,  nitrogen,  phosphoric  acid,  and  potash, 
which  form  the  “tripod”  of  Agriculture,  Without  the  presence 
of  these  three,  the  farmer  must  close  out  his  business.  He  will 
be  closed  out,  sooner  or  later,  whether  he  wills  it  or  not,  if  he 
does  not  carefully  guard  the  source  of  these  substances. 

After  sowing  the  ashes  the  clod  crusher  was  run  over  the 
field,  to  fill  up  the  furrows,  where  the  hoe  had  failed  to  do  the 
work;  and  at  the  same  time,  to  compress  the  dirt  more  closely 
about  the  seed. 

It  is  a good  plan  to  roll  the  potato  ground  after  planting,  if 
the  soil  is  a little  dr}'.  This  will  a.ssist  the  capillarity  of  the  soil, 
enabling  it  to  bring  moisture  up  to  the  seed,  thus  insuring  a more 
vigorous  growth  at  the  out-set. 

During  the  cultivation  the  ground  was  kept  as  level  as  possi- 
1)le,  believing  that  by  this  means  we  prevent  the  escape  of  moist- 
ure more,  than  when  the  soil  is  thrown  up  in  ridges.  Some,  if 
not  all  of  the  best  authorities  upon  potato  culture  in  this  country, 
recommend  level  culture  for  potatoes,  and  in  fact  for  all  kinds  of 
plants.  If  we  cultivate  deep,  some  of  the  feeders  of  the  plants 
are  severed,  and  we  thus  cut  off  the  means  of  gathering  moisture 
and  food.  * 

In  table  I the  date  of  planting,  date  of  digging,  and  yield  are 
given.  The  time  of  ripening  is  also  indicated  by  the  letters  E. 
M.  and  E.  signifying  whether  they  are  early,  medium  early  or 
late. 

The  varieties  are  grouped  according  to  yield,  for  more  con- 
venient reference.  No.  i in  the  list  seems  to  have  far  out  yielded 
the  others.  This  is  a rough,  course  grained  potato,  very  finn, 
and  a good  keeper.  Skin  is  a flesh  color;  inside  white  but  not  as 
clear  white  as  some. 

Of  the  seven  other  varieties,  which  yielded  over  two  hundred 
bushels  per  acre,  there  is  none  better  than  the  Sultan,  so  far  as 
appearance  and  manner  of  growth  indicate.  It  is  a white,  smooth 
potato;  round  in  shape.  Flesh  is  white  and  fine  in  texture.  No 


only  judge  by  its 
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cooking  test  has  been  made,  hence  we 
appearance. 

The  Early  Rose  needs  no  introduction.  It  is  enough  to  say 
that  it  is  one  of  the  best  early  sorts,  although  not  as  early  as 
some  others.  It  is  classed  here  as  a medium  early  variety,  as  it 
has  proved  to  be,  for  the  past  two  years. 

Dakota  Red  is  one  of  the  best  late  varieties,  so  far  as  jdeld 
and  qualit}^  when  cooked,  are  concerned.  It  is  too  ugly  in  ap- 
pearance to  become  a favorite  in  the  market. 

The  Champion  is  a flesh  colored  potato,  rough  in  outline 
and  course  in  texture.  The  eyes  are  deep  giving  the  potato  a 
rough  appearance. 

Thorburn’s  Rate  Rose  is  a good  late  variety  resembling  the 
Early  Rose  in  shape  and  color. 

The  Tilden  is  also  a rough  potato,  but  a very  firm,  good 
keeper;  flesh  white;  skin  pinkish  in  color. 

Of  the  varieties  which  yielded  one  hundred  and  fifty  bushels, 
and  under  two  hundred,  the  Gen.  Eogan,  Pacific,  Garfield,  and 
White  Cloud,  are  the  most  desirable  types.  These  have  been 
grown  three  successive  years.  Some  of  the  other  varieties  are 
doubtless  equally  good;  but  they  have  not  been  tested  long 
enough  to  warrant  a conclusion. 

Of  the  early  varieties  none  excel  the  Early  Sunrise  and  Sil- 
ver Skin.  The  former  is  a flesh  colored  potato,  white  inside, 
and  an  excellent  cooking  potato.  The  Silver  Skin  is  a handsome 
white  potato  as  its  name  indicates.  It  is  smooth  and  fine  in 
texture. 

Jones’  Prize  Taker  proved  successful,  in  some  portions  of  the 
state,  as  grown  from  seed  sent  out  by  the  Experiment  Station, 
one  year  ago.  It  is  not  a heavy  yielder;  but  the  quality  of  the 
potato  is  all  that  could  be  desired. 

A large  number  of  the  varieties  tested  have  been  grown  only 
one  season;  hence  further  conclusions  are  withheld,  until  a more 
extended  trial  can  be  given  them. 

In' order  that  a more  thorough  trial  maybe  made,  with  some 
of  those  varieties  which  have  proved  successful  at  the  Station,  we 
will  send  to  persons  desiring  to  test  them,  a pound  package  each 
of  two  varieties;  one  early  and  one  late,  upon  receiving  address 
and  ten  cents,  to  pay  for  postage  and  packing,  for  each  pound 
ordered.  Address  orders  to  Agriculturist, 

Oregon  P^xperiment  Station, 

Corvallis,  Oregon. 
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Table  I 


Yield 

1 : 

Date  ot  Date  of 

Early, 

per 

NAME. 

1 No.  i 

1 

Acre 

] 

1 Planting,  i Harvestng 

iVIecl  ni 

in 

1 

1 I 

bate. 

Bush. 

Riley 

Champion 

Dakota  Red 

Early  Rose 

Sultan  

Commander 

Thorburn’s  Late  Rose 

Tilden  

Burpee’s  Superior 

Dublin  Chief. 

Gen.  Stark 

Pacific 

Garfield 

Burling  

Paragon 

Rubicund 

Antwerp 

Dakota  Boss 

Gen.  Logan 

White  Cloud 

White  Star 

Peerless 

Kent 

Rochester  Favorite 

Jumbo '. 

White  Rose 

Vani 

Parsons  Prolific 

O.  K 

Perfect  Peach  blow.... 

State  of  Maine 

.Silver  Skin 

Early  Sunrise 

O.  K.  Mammoth 

Alexander’s  Prolific.. 

Wig  Wag 

George  III 

White  Lion 

Plymmouth  Rock 

Zoar 

Atlantic 

Garnet  Chili 

Defiance 

Princess 

Manhattan 

Magnolia 

Garnet 

Burpee’s  Improved.... 

Pride  of  Mason 

James  Vick 

Capricorn 


I 

l>Iay  18  1 

Oct.  6 

L 

396 

2 ■ 

1 

4 

M 

272 

3 

a \ 

4 

L 

263 

4 

3 

M 

239 

5 

4 

M 

233 

6 

6 

L 

234 

7 

4 < 

5 

L 

226 

8 

17 

Sept.  28 

L i 

210 

9 

“ 

28 

M i 

187 

lo 

“ 

30 

M 

178 

II 

“ 

30  1 

M ' 

187 

13  1 

( ( 

29  ' 

M : 

175 

M ; 

1 

30  ; 

M 

187 

15 1 

18  ! 

Oct.  I 

L 

181 

16  ! 

“ i 

6 1 

M 

177 

17  i 

“ 1 

6 ! 

M 

180 

18  ! 

“ i 

7 

M 

175 

19  : 

1 

7 

M 

175 

20  ! 

Sept.  28 

^ ! 

169 

21  i 

29  1 

M i 

169 

22  ! 

30  i 

M = 

151 

23  ; 

“ 

29  I 

^ 1 

150 

24  : 

“ 

Oct.  I 1 

L 

159 

25  ! 

18 

3 

L ! 

162 

26  : 

‘ ‘ 

j ! 

L 

! 156 

27 

4 ‘ 

L 

! 173 

28  i 

I ‘ ‘ 

^ 1 

L 

i 169 

29 

6 

L 

i 155 

30 

8 

i L 

168 

31 

! 17 

Sept.  28 

i L 

1 134 

32 

27 

E 

1 130 

33 

28 

E 

i 145 

34 

1 * ‘ 

I 27 

E 

1 141 

35 

j 18 

Oct.  I 

i 

1 138 

36 

** 

1 I 

M 

141 

37 

■ I 

, 139 

38 

1 ‘ * 

1 ^ 

' 13^ 

39 

> 3 

1 M 

1 146 

40 

1 i i 

M 

1 134 

41 

! *i 

1 4 

1 M 

i 144 

42 

5 

' M 

i 141 

43 

7 

1 Iv 

i 142 

44 

i ^9 

i 7 

i M 

! 141 

45 

1 8 

i M 

‘ 143 

46 

! * ‘ 

8 

i ^ 

1 140 

47 

‘ i 

i 5 

M 

126 

48 

i “ 

1 8 

' L 

! 127 

i 49 

18 

5 

M 

! II5 

! 50 

5 

M 

■23 

1 51 

1 “ 7 

L 

' 122 

1 52 

' / 

L 

! II7 
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Table  I. 


NAME. 

No 

Dale  of 
Planting. 

Date  of 
Harvestng 

P'arly’  j 
Medi  m 
Late. 

Yield 

per 

Acre  in 
Bushels 

old  Merino., 

53 

54 

55 

56 

57 

58 

May  19 

"i  i 

Oct.  7 

h 

II5 

II5 

103 

II3 

123 

II9 

80 

Starr  Russet 

8 

L 

Rural  Buttercup 

t ( 

7 

E 

Jones’  Prize  Taker 

t i 

/ 

7 

E 

Addison 

i ( 

7 

M 

Comforter 

“ 18 

I 

M 

Rural  New  York  No  2 

“ 17 

Sept.  27 

M 

FERTILIZER  TESTS 

Several  plats  were  put  out,  with  a view  of  testing  some  of 
the  commercial  fertilizers  found  in  the  markets  upon  this  coast. 

Table  No  II  gives  the  yield  per  acre  from  the  fertilized  plats, 
as  compared  with  a plat  where  no  fertilizer  was  used. 

The  fertilizer  was  applied  by  sowing  in  the  furrow  or  trench, 
and  mixing  thoroughly  with  the  soil,  before  planting.  In  this 
way,  the  soil  did  not  come  in  direct  contact  with  any  considerable 
amount  of  the  fertilizer. 

The  sodium  nitrate  seemed  to  be  too  strong  for  the  young 
shoots,  killing  them  before  they  came  through  the  ground.  This 
fertilizer  is  of  doubtful  value  to  the  potato  crop. 

Each  of  the  other  fertilizers  produced  a marked  increase  in 
the  yield. 

Peruvian  Guano  is  one  of  the  best  fertilizers,  that  has  been 
tested  on  the  experimental  grounds,  in  growing  potatoes.  Its 
action  is  quick,  producing  a marked  increase  in  vigor  of  growth, 
from  the  time  the  potatoes  start  to  grow,  until  they  are  matured. 
This  fertilizer,  as  seen  in  the  table,  nearly  trebles  the  yield  over 
the  plat  where  no  fertilizer  was  used. 

At  .30  cents  per  bushel,  the  increase  amounts  to  forty-seven 
dollars  and  ten  cents  per  acre. 

These  figures  may  be  higher  than  will  be  realized  in  general 
culture;  but  if  it  is  reduced  one  half,  there  is  still  sufficient  mar- 
gin to  warrant  a thorough  trial  of  this  material. 

What  is  said  of  guano  is  largely  true  of  kainite,  (German 
Potash  Salts)  and  Superphosphate.  These  substances  cost  less 
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than  the  guano.  The  superphosphate  sells  for  2 to  2^  cents 
per  pound,  in  the  Portland  market,  and  the  kainite  for  4 cents. 

Mape’s  Potato  Fertilizer  gave  a good  increa.se  over  the  yield 
from  the  plat  which  received  no  fertilizer;  but  it  did  not  quite 
come  up  to  that,  from  the  three  just  mentioned.  This  fertilizer 
is  one  which  is  especially  prepared  for  potato  culture,  and  is  listed 
at  a little  less  than  2]/n  cents  per  pound  in  eastern  markets. 

It  will  be  seen  that  unleached  ashes,  gave  a fair  increase  in 
the  yield.  It  is  quite  sufficient,  to  warrant  the  outlay  in  their 
application; 

There  were  some  indications  of  a too  strong  application  of 
these,  leading  us  to  think  that  better  results  might  be  obtained 
by  sowing  them  broad-cast,  rather  than  in  drills. 

The  potatoes  which  were  fertilized  received  the  same  kind  of 
cultivation  as  the  remainder  of  the  field,  and  were  on  the  same 
kind  of  .soil. 

The  plats  were  i-qoth  acre  in  size.  Burbank  Seedling  was 
the  variety  grown  in  this  test. 

Xable  II. 


Date  Date  Yield  Increase 

Name  of  Fertilizer.  Planting  Harvesting  per  acre  over  no  Remarks. 

Bushels.  Fertilizer. 

Kainite May  20  Oct.  7 226^^  145)^  400  lt)S  per  acre 

.Superphosphate “ “ 227^  146  “ “ “ 

Peruvian  Guano ‘‘  “ 239  I57^  “ “ “ 

.Sodium  Nitrate “ “ 89  7J^  “ “ 

Mapes’  Potato  I'ert.  “ “ 1987/3  117K  “ “ “ 

Unleached  Ashes...  “ “ 12934  4834  800  “ “ 

No  P'ertilizer 81^ 


Mangrels. 

Table  No.  Ill,  shows  the  comparative  yield  of  eleven  varie- 
ties of  mangle  wurzels,  grown  under  like  conditions. 

Generally  the  Globe  variety  did  the  be.st.  The  Mammoth 
Prize  Red,  gave  a good  yield;  but  it  is  not  so  smooth  and  fine  in 
texture,  as  the  Globe  varieties. 

The  Orange  Globe,  is  a standard  variety  tliroughout  the 
country.  It  is  easily  harv'ested,  on  account  of  its  carrying  very 
few  fine  roots. 

The  varieties  which  produce  a large  number  of  fine  roots, 
which  adhere  to  the  parent  root,  are  objectionable  on  account  of 


holding  so  Tinich  dirt.  They  can  not  be  stored  in  as  good  condi  - 
tion, and  they  do  not  keep  as  well. 

The  question  is  often  asked,  as  to  the  comparative  feeding 
value  of  roots  and  corn  silage.  In  order  to  answer  this  question 
briefly,  there  is  published  in  tliis  Bulletin,  a table  showing  the 
composition  of  roots,  and  corn  silage,  also  the  nutritive  ratio 
of  these  substances. 

By  nutritive  ratio,  is  meant  the  relative  amount  of  digesti- 
ble albuminoids  or  nitrogenous  food  elements,  compared  to  the 
amount  of  digestible  carbohydrates,  or  respiratory  and  fat  pro- 
ducing substances. 

It  will  be  seen  that  roots  have  a less  amount  of  carbohy  - 
drates than  corn  silage,  with  the  exception  of  potatoes,  which, 
on  account  of  the  large  amount  of  starch  contained,  are  relatively 
high  in  these  substances. 

The  roots  come  nearer  to  a balanced  ration  than  the  silage; 
but  because  of  the  large  percent  of  water  contained,  they'  do 
not  make  a satisfactory^  ration  when  fed  alone.  The  same  is  true 
of  silage;  the  best  results  being  realized,  when  some  nitrogen  ions 
food,  such  as  linseed  meal,  bran,  clover  hay  etc.,  is  fed  with  it. 

The  chief  objection  to  raising  roots,  on  a large  scale,  is  the 
expense  of  hand  labor,  which  can  not  be  wholly'  di.spensed  with. 
There  is  a time  in  the  growth  of  roots,  when  hand  labor  must 
be  used;  and  just  at  this  critical  time  labor  is  scarce  and  wages 
high. 

In  growing  corn  all  of  the  labor,  to  the  time  of  harv  esting, 
can  be  performed  with  horses.  A much  larger  amount  of  dry' 
food  materii  \ can  be  obtained  per  acre  from  corn,  than  from 
roots,  under  ordinary  circumstances. 

However,  no  farmer  can  afford  to  neglect  raising  a small 
plat  of  roots  to  feed  y'oung  stock,  thus  keeping  them  healthy'  and 
vigorous. 

The  roots  were  grown  on  a clay-  loam  soil,  which  was  nianur» 
ed  the  winter  before,  with  a moderate  application  of  barn-y'ard 
manure.  The  soil  was  plowed  ten  inches  deep,  and  thoroughly 
harrowed. 

The  rows  were  three  feet  apart,  and  plants  thinned  to  8-12 
inches  in  the  row.  Only  one  hand  hoeing  was  necessary',  at 
which  time  the  plants  were  thinned  to  the  required  distance* 
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Table  III, 
Mangel  Wurzel, 


NAME  OF  VARIETY. 

] Date  of 
1 Planting. 

Date  of  i 

i 

Harvesting.  | 

1 

:o.o  . 1 

X 1 REMARKS 

iT  S 0 

> § i 
[ 

Mammoth  Prize  Reef 

May  19  I 

Oct.  24 

8-1  Long  Red  variety. 

Chirk  Casteel ! 

*4  i 

6“I7 - 

Carter’s  Warden I 

7-14  Globe  variety. 

Orange  Globe 

Vaughan’s  Mam. 

1 *4  1 

10-4  iGlobe  variety. 

4 4 1 

^ 44  1 

7-1 6!  Long  Red  variety. 

Giant  Yellow 

• 4 

1 

, 25  : 

8- 1 3 ; Intermediate. 

Golden  Tankard 

“ 1 

7-i4|Between  Globe  and  Long  van 

Eschendorf 

' 

i 

! 8-1 7 1 Medium  Red. 

Kniver’s  Globe 

1. 

; 8-6  [Yellow  Globe  variety . 

Eschendorf 

[ 

“ 

1 7-icjMedium  Yellow, 

Dignity., 

I “ 

; 6-iojYellow  Globe  variety. 

Carrots. 

Thirteen  varieties  of  carrots  were  grown  in  plats,  on  the 
same' kind  of  soil  as  the  mangels.  They  were  sowed  in  rows 
the  same  distance  apart,  and  the  plats  received  the  same  amount 
of  cultivation  as  the  mangels. 

Some  of  the  varieties  gave  a very  fair  yield,  w^hile  others 
did  not  yield  enough  to  make  them  of  value,  for  feeding  stock. 

The  smaller  varieties,  such  as  Jersey  Queen,  Altringham,  and 
and  Coreless  are  good  table  varieties. 

Of  the  varieties  which  have  been  grown  successfully  upon 
the  experimental  grounds  for  several  years,  the  Long  White  Bel- 
gian takes  the  lead,  and  the  improved  Long  Orange  is  next.  The 
Yellow  Belgian  is  similar  to  the  White  Belgian  in  its  manner  of 
growth,  but  the  flesh  has  a yellow  tinge.  The  crowr  does  not 
grow  as  high  above  the  ground,  and  is  more  stocky  than  the 
white  variety. 

Among  the  new  varieties  grown,  the  Mastodon  makes  the  best 
yield.  It  is  smooth,  uniform  in  shape  and  yellowdsh  in  color. 
The  flesh  is  very  firm,  which  is  indicative  of  good  keeping 
qualities. 

Nicols’ Improved  is  not  as  desirable  as  some  of  the  varieties 


which  did  not  yield  quite  as  much.  It  is  not  as  smooth,  as  the 
last  one  mentioned,  yet  it  may  improve  upon  further  trial. 

The  White  Vosges,  grown  for  the  first  time,  last  season,  is 
one  of  the  best  varieties  It  is  the  most  uniform  in  shape,  of 
any  variety,  and  is  very  smooth.  The  flesh  is  white  and  firm. 
The  root  maintains  its  size,  toward  the  bottom,  better  than 
any  other.  Some  of  the  varieties  have  a tendency  to  send  a 
slim  root,  deep  into  the  ground,  which  never  develops  to  a de- 
sirable size. 

In  growing  carrots,  we  have  met  with  better  success,  than 
in  growing  mangels.  The  beets  are  affected  by  the  dr>’  weather, 
which  prevails  during  the  summer  months,  more  than  the  car- 
rots. Very  often  the  Mangels  will  scarcely  recover,  from  the 
affects  of  the  drouth  sufficient  to  make  growth,  after  the  rains 
come  in  September  or  October.  It  is  not  so  with  the  carrots, 
which  send  their  roots  deeper,  and  are  thus  able  to  gather  moist- 
ure from  the  lower  layers  of  the  soil.  These  roots  seem  to  enjoy 
the  dry  weather,  and,  while  they  do  not  make  much  growth,  are 
in  a vigorous  condition  to  make  rapid  strides  during  the  fall.  In 
1891,  the  season  was  quite  dry  for  mangels,  yet  the  larger  va- 
rieties of  carrots  produced  specimens  weighing  from  six  to  eight 
pounds. 

The  question  is  often  asked;  “are  carrots  good  for  dairy 
cows?”  While  we  have  never  had  an  opportunity  to  use  them  in  a 
butter  dairy,  they  are  constantly  fed  on  the  College  farm  to  cows 
which  furnish  milk  to  the  boarding  hall,  and  no  complaint  is 
made  as  to  taint,  or  quality  oi  milk.  It  will  be  seen,  in  the  table 
showing  the  composition  of  roots,  that  carrots  do  not  contain  as 
high  a proportion  of  digestable  carbohydrates.  Bran,  shorts, 
ground  oats  or  oil  meal  would  assist  in  making  a good  milk 
ration,  when  carrots  are  fed.  For  young  calves  and  colts,  and  for 
older  horses,  carrots  are  a most  excellent  food  to  keep  the  diges- 
tive organs  in  a healthy  and  vigorous  condition. 

H.  T.  FRENCH, 

Agriculturist. 


Carrots 


NAMK  OF  variety. 


« 
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Q 


REMARKS. 


Jersey  Queen May  19 

Long  White  Belgian. 

Yellow  Belgian  

White  Vosges 

Long  Scarlet  Altringham 

Danvers’  half-long 

Red  St.  Valery 

New  Long  Red  Coreless.. 

Nicol’s  Improved 

Orange  Belgian 

Improved  Long  Orange.. 

Mastodon 

Victoria 


Oct.  20  5 — 14  ! 

“ 7 — 4 [Long  slender  variety. 

“ 7 — 5 ! Large  crjwn 

“ 7 — 6 j Very  smooth. 

“ 3 — 13  jNot  desirable  for  stock. 

“ !6 — 13  iShort,  smooth. I 

“ 5 — 5 Not  desirable  for^stcok. 

“ 2 — 17  |Too  sni  dl  for  stock. 

“ 8 'Rough,  not  uniform. 

“ '4 — 13  Not  desirable. 

“ ;6 — 6 Standard  sort. 

|io — I iJExcellent  for  stock. 

“ 4 — 12  Rather  roug:h. 


Table  showing  composition  of  Roots,  Tubers, 
and  Corn  Silage.  * 


Percentage  composition.  ! P_.  cent  digestible  mauLcr 


NAME 

Water. 

_ . i 

Ash. 

Crude  | 

Protien.  | 

Crude 

Fiber, 

Nitrogen- 
free  extract. 

Ether  extract 

Crude 

Protien. 

Carbohy- 

drates. 

Ether  extract 

N utritive  j 
ratio.  1 

Corn  Silage j 

79.1 

1.4 

1-7 

1 6.0 

II. I i 

.8 

1.2 

11.8 

.6 

1 1:10.9 

Mangels  | 

90.9 

I.I 

1.4 

•9 

5-5 

.2 

I.I 

4.8 

i i:  44 

Rutabagos  

88.6 

1.2 

1.2 

1-3 

7-5 

.2 

•9 

7-1 

i i:  8.9 

Turnips  

1 90-5 

.8 

I.I 

1 1.2 

6.2 

.2 

.6 

5-5 

i;  9.2 

Red  beets 

I 88.5 

I.o 

1-5 

i -9 

1 8. 

.1 

•9 

7.6 

i:  8.4 

Sugar  beets 

86.5 

•9 

1.8 

; -9 

i 9.8 

.1 

I.I 

9.2 

: i:  8.5 

Carrots 

! 88.6 

I.o 

I.I 

i 1-3 

7.6 

4 1 

I.o 

1 i:  7.1 

Potatoes  

78.9 

I.o 

2.1 

.6 

II7-3 

• I ; 

1.4 

!i6.  I 

1 1:11.5 

*Taken  from  Report  of  Bureau  of  Animal  Industry  U.  S.  Dept,  of  Agriculture. 
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REPORT  ON  WORK  WITH  THE  CODLING  MOTH. 


The  following  is  a brief  account  of  what  has  been  accomplished  with 
this  pest  in  1892.  From  the  results  attained  it  is  believed  that  the  number 
of  necessary  sprayings,  and  consequently  the  expense,  can  be  reduced,  and 
still  accomplish  the  desired  end. 

In  addition  to  the  field  work,  the  duration  of  the  different  stages  ot 
the  insect’s  life  has  been  carefully  studied,  and  the  result  is  suggestiv^e  of 
points  of  value  to  the  horticulturist. 

All  plates  and  cuts  in  this  and  other  articles  of  this  bulletin  ( except  Figs. 
5 and  10)  have  been  made  from  photographs  by  our  photographer  Mr. 
E.  Pernot,  and  we  wish  to  hereby  acknowledge  our  appreciation  of  his 
pains-taking  efforts.  To  Mr.  Coote,  the  Station  HorticuPurist,  our  thank!- 
are  due  for  various  courtesies. 

In  these  experiments  the  trees  used  were  from  35  to  40  years  old.  Onlv 
a few  trees  were  taken  in  each  case,  As  only  one  solution  was  a decided 
improvement  over  anything  used  hithertoo,  we  will  pass  rapidh^  over  those 
three  which  met  with  only  ordinary  success. 

Exp.  No,  / Flour  paste  and  Paris  green. — This  was  tried  at  the  sugges- 
tion of  an  orchardist  in  Southern  Oregon,  who  believed  the  paste  could 
best  withstand  rain  and  would  form  an  additional  attraction  to  the  moth. 
Two  lbs.  of  flour  were  made  into  a paste  with  6 quarts  of  water,  added  to  12 
gal.  water  and  i oz  of  paris  green  stirred  into  this  mixture.  This  was  not 
satisfactory. 

Exp.  No.  2 Pans  Gree^i  alone. — This  is  the  ordinary  solution  in 
general  use, — i lb.  paris  green  to  300  gals,  of  water  (i  lb  to  300  gal.  is  strong 
enough)  and  about  15  lbs  of  soft  or  whale  oil  soap  added  to  this  to  cause  an 
even  spreading  of  the  liquid.  The  effect  of  the  use  of  this  mixture  has  been 
reported  in  Bulletin  No.  ro,  and  nothing  further  need  be  .said  here.  It  is  a 
good  agent  but  experience  indicates  that  a comparatively  large  number  of 
sprayings  is  necessary,  with  an  interval  of  only  16  or  17  days  between  appli- 
cations. This  is  corroborated  by  reports  from  various  orchardists. 

Exp.  No.  3 IXL  and  Soap. — IXL  is  an  insecticide  for  sale  b\ 
Wm.  F.  Beck  & Co.,  112  California  St.  San  FVancisco,  and  26  N.  PToiit  St., 
Portland,  Oregon,  and  is  apparently  rapidly  coming  into  favor.  It  sells  in 
Portland  at  4 cents  per  ft.  in  barrels  (500  fts  to  the  bbl.);  cents  per  lb, 
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per  6o  lb.  box;  and  5 cents  per  lb  in  bricks,  any  quantity.  A qualitative 
analysis  of  this  agent  by  Prof.  Lotz,  our  Station  Chemist,  shows  that  it  con- 
tains lime,  sulphur,  and  salt,  or  more  exactly  Calcic  hydrate,  Sodic  Chlo- 
ride, Calcic  Sulphide  and  Sodic  Sulphide.  It  was  reported  to  contain  no  ar- 
senic. The  proportions  used  in  this  experiment  were  1 lb  IXL,  i lb  whale 
oil  soap,  6 gals,  water.  As  mentioned  above  the  soap  is  used  to  cause  the 
liquid  to  spread  smoothly  and  evenly  over  the  fruit,  a very  necessary  thing. 

The  recipe  given  by  the  manufacturers  of  IXL  for  the  codling  moth,  and 
we  have  experimented  with  this  also,  is  similar,  but  the  soap  is  omitted. 
The  effect  of  either  of  these  mixtures  is  not  so  good  as  the  compound 
used  in 

Exp.  No.  / IXL  and  Paris  Green  atid  Soap. — ilb.  IXL  to  every  16 
gals,  of  water,  and  to  this  paris  green  added  in  the  proportions  of  i lb.  to 
every  300  gals,  of  liquid.  About  15  lbs.  of  whale  oil  soap  (we  believe  soft 
soap  would  have  been  as  efficacious)  were  added  to  this  300  gals.  The  IXL 
was  crushed  to  pieces  about  the  size  of  a hen’s  egg  and  sufficient  hot 
water  poured  on  to  cover  it.  It  was  then  added  to  the  water,  as  well  as 
the  soap,  which  latter  has  first  been  thoroughly  dissolved.  The  paris  green 
was  then  added  2.n^  the  mixture  kept  stirred  when  spraying.  We  have 
always  found  it  expedient  to  mix  the  paris  green  with  a small  amount  of 
water  first  (if  it  is  of  good  quality  it  will  readily  mix)  and  then  pour  the 
creamy  mass  into  our  spraying  liquid. 

Two  lots  of  trees  were  treated  with  this,  one  receiving  the  first  spray- 
ing May  26th  another  June  15th.  Both  lots  made  a very  good  showing, 
those  last  sprayed  appearing  as  well  at  the  end  of  the  season  as  the  former. 
The  ccst  of  labor  and  material  in  this  experiment  was  7 cents  per  tree 
135-40  years  old)  for  each  spraying. 

OBSERVATIONS  ON  THE  LIFE  HISTORY  OF  THE  MOTH. 

MISCELLANEOUS  NOTES,  ETC. 

A diligent  study  has  been  made  of  the  length  of  time  occupied  in  the  dif‘ 
ferent  stages  of  the  life  of  the  codling  moth.  In  the  Fall  of  1891  a breeding- 
cage  was  placed  out-of-doors,  in  a situation  where  it  could  have,  as  nearly  as 
possible,  the  same  natural  conditions,  as  regards  temperature  and  moisture, 
as  the  insect  would  be  subjected  to  during  the  winter  in  its  natural  habitat. 
In  this  cage  several  cocoons  were  placed. 

From  May  i6th  to  May  26th,  1892,  moths  emerged  from  these  cocoons  very 
rapidly.  From  these,  from  specimens  subsequently  secured,  and  from  obser- 
vations in  the  field,  the  following  data  have  been  conclusively  determined: 
Life  of  moth  10  to  75  days,  pairing  and  egg  laying  taking  place  during  the 
latter  part  of  that  time,  after  which  the  moths  die.  The  eggs  are  semi- 
transparent cloudy  white  with  yellowish  tinge,  the  shell  finely  sculptured 
(see  Fig.  i Plate  i)  from  i-fifteenth  to  i-twentieth  inches  in  diameter,  and 
are  plastered  on  the  surface  of  the  apple.  Each  female  moth  lays  a large 
number  of  eggs,  but  apparently  only  a certain  proportion  of  these  eggs  de- 
velop, as  many  were  found  flattened  and  dead,  looking  like  small  trout 
scales  on  sound  apples.  The  eggs  hatch  in  from  5 to  10  days.  The  larA-a- 
when  first  hatched  are  hardly  a twentieth  of  an  inch  long,  and,  in  the  cases 
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under  observation,  broke  or  ate  their  way  through  the  shell,  and  entered  the 
apple  somewhere  else  than  at  the  spot  occupied  by  the  egg.  I cannot  say 
however  that  they  do  not  eat  directly  into  the  apple  without  breaking  the 
shell.  The  life  of  the  larvae  in  the  apple  lasts  for  about  4 weeks,  or  a little 
less,  at  the  expiration  of  which  time,  they  leave  the  apple  and  remain  in  the 
pupa  state  three  weeks,  when  they  emerge  as  moths  ready  to  repeat  their 
destructive  work.  The  last  brood  in  the  Fall,  however,  do  not  leave  the 
cocoon  until  spring,  remaining  as  larvae  in  their  silken  nests  throughout 
the  winter.  It  is  a noteworthy  fact  that  the  eggs  of  the  first  brood  are  not 
necessarily  laid  in  the  calyx  end  of  the  young  fruit,  as  eggs  were  found  the 
past  season,  (June  28,)  long  before  any  wormy  apples  appeared,  and  hence 
belonging  to  first  brood,  placed  on  both  the  sides  and  the  top  of  the  fruit. 

The  data  above  cited  should  be  convincing  proofs  that  the  moth  is  at 
least  four  brooded  in  Oregon.  To  make  this  still  clearer  the  above  facts  are 
embodied  below  in  a table  easily  understood. 

In  order,  however,  that  there  may  be  no  room  for  ques- 
tion we  will  place  the  date  of  the  appearance  of  the  first  moths  on  June  ist, 
at  about  which  time  we  noticed  moths  in  the  orchard,  four  days  after  their 
appearance  in  the  feeding  cage.  The  columns  are  lettered  A.  B.  C.  D.  E. 
Series  A is  continued  under  C.  Series  B represents  a number  of  moths 
which  Mr.  Coote  brought  us  from  his  apple  room  June  20th.*  Series  B is 
continued  under  D,  and  C,  which  is  continued  from  A,  is  concluded  under  E. 


A 

B 

c 

D 

_E^ 

Moths  emerge  from  cocoons 

1 

1 June  1 

June  20 

Aug.^ 

I Aug.  28 

Oct.  17 

Egg  laying  (when  moths  are 
about  10  days  o^d.) 

j June  I ! 

j 

June  30 

1 ^ 

1 Aug.  19 

1 

1 Sept.  7 

j Oct.  27 

Hatching  of  eggs  (5-10  days.) 

June  21 

July  10 

1 Aug.  29 

Sept’  17 

{ Nov.  6 

1 

Lrife  of  larva  in  apple  (4  weeks.) 

July  19 

Aug.  7 

Sept.  26 

Oct.  15 

Dec.  4 

Rndoflarvl  and  pupal  .stages  in 
cocoon  (3  weeks)  and  emergence 
of  Moths. 

Aug.  9 

Aug.  2S 

Oct.  17  1 

Nov.  5 or 
the  follow- 
ing spring. 

Emerge 
the  fol' ow- 
ing spring. 

The  extreme  length  of  the  different  periods  has  been  used  in  the  table, 
in  order  to  show  how  easily  four  broods  can  appear  during  our  long  warm 
season.  These  broods  by  no  means  appear  with  regularity,  but  there  are 
evidently  many  individual  variations;  some  eggs  hatch  more  quickly  than 
others,  some  larvae  mature  more  rapidly  than  their  fellows,  or  some  eggs 
may  be  laid  a few  days  earlier  or  later,  according  to  circumstances.  It  is 
evident  that  there  is,  consequently,  considerable  irregularity  in  the  appear- 
ance of  the  moths.  But  the  data  upon  which  the  above  table  is  constructed 
are  correct,  and  the  dates  given  anr  as  nearly  exact  as  circumstances  allow. 

As  to  the  larvae  which  leave  the  apples  about  Oct.  15th,  it  cannot  be 
said  with  certainty  whether  they  all  emerge  from  the  pupa  stage  Nov.  5th  or 
live  in  their  cocoons  as  larvae  during  the  winter,  passing  through  their 

* All  apples  had  been  removed  from  this  room  in  January;  the  moths,  therefore,  which 
had  pupated  in  cracks  in  the  floor,  were  from  a late  brood  of  the  preceeding*  season. 
They  were  unworn  and  apparently  just  emerged  from  pupa  cases. 
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transformations  in  fruit  houses  and  store  rooms.  The  finding  of  a moth 
out-of-doors  as  late  as  Nov.  15th  indicates  that  some,  at  least,  pass  through 
their  transformation  in  the  Fall. 

There  is  no  question  but  that  the  larvae  which  enter  the  pupa  stage 
Sept.  26th  (column  C)  transform  into  moths  the  same  season,  and  begin  a 
life  cycle  which  is  completed  where  the  apples  are  stored.  Boxes  and  fruit 
houses  which  have  contained  unsprayed  apples,  if  carefully  examined  to- 
ward spring  will  disclose,  in  cracks  and  crevices,  hundreds  of  cocoons  con- 
taining larvae.  That  there  is  a marked  overlapping  of  broods  in  the 
Autumn,  an  increasing  abundance  of  the  pest  and  a consequent  serious 
damage  to  fruit  at  this  time  is  shown  by  the  finding  of  apples  in  Sept,  and 
Oct.  with  full  grown  larvae,  larvae  a week  or  less  old,  and  others  of  inter 
mediate  ages.  This  same  discrepancy  in  ages  of  larvae  has  been  observed 
earlier  in  the  season,  all  indicating  the  irregularity  of  the  appearance  of  the 
moths  and  the  variation  in  time  required  by  the  eggs  to  hatch  etc. 

The  first  brood  of  moths  here,  those  earliest  on  wing,  do  not  appear  to 
affect  the  pears.  This  same  thing  has  been  observed  in  some  of  the  East- 
ern States. 

Sept.  18  1892,  an  egg,  apparently  fresh  laid,  found  on  Duchess  pear. 

Shortly  before,  upon,  and  a few  days  after  Oct.  18,  cocoons  were  found 
under  bands  on  trees  containing  larvae  which  did  not  change  to  the  pupa 
.stage  while  under  examination,  evidently  destined  not  to  complete  their 
transformation  until  the  following  Spring. 

A few  apples  upon  which  occurred  eggs  were  allowed  to  remain  a 
few  moments  in  the  IXL,  paris  green  and  soap  solution,  but  subquently 
these  eggs  hatched.  This  would  seem  to  indicate  that  the  solution  deos 
not  affect  the  egg  itself,  but  cannot  be  regarded  as  conclusive.  The  young 
larvae,  in  the  cases  observed,  invariably  left  the  shell  as  stated  before, 
entering  the  apple  at  some  other  point.  If  such  is  always  the  case,  they 
are,  in  properly  sprayed  apples,  certain  to  get  some  of  the  poison. 

In  some  instances  an  egg  or  eggs  were  found  on  apples  in  which  imma 
ture  larvae  had  already  been  found.  There  would  be,  then,  later,  two  or 
more  larvae  in  one  apple  at  the  same  time. 

We  have  just  tested  some  whale  oil  soap  made  by  the  Arctic  Oil  works 
and  for  sale  by  The  Blumaur  Frank  Drug  Co.,  Portland,  at  7 cents  per  If) 
in  small  lots.  We  find  it  to  be  80  per  cent  soap,  dark  and  firm  and  presume 
it  might  be  purchased  for  a little  less  if  obtained  in  large  quantities. 

We  have  used  at  the  Station  a soap  sold  by  the  old  firm  of  Taylor  Nasen 
and  Co.,  San  Francisco,  for  which  we  pay  3 cents  per  If),  in  400  If),  lots,  and 
which  the  manufacturers  claim  to  be  pure  whale  oil  soap.  It  has  answered 
our  purpose  very  well,  yet  evidently  contains  more  or  less  water, — it  has 
not  the  firmness  and  solidity  of  the  first  soap  mentioned. 

Summarizing. 

Observations  on  the  habits  of  the  moth,  extending  through  three  years, 
together  with  last  seasons  investigations,  have  convinced  me  that  orchardists 
begin  spraying  altogether  too  early.  The  absurdity,  as  well  as  the  danger 
to  bees,  in  sprayin  ^ ^he  bloom,  has  been  clearly  denion.strated  f)efore 
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this,  and  it  is  very  evident  that  the  first  spraying  need  not  be  given  until 
quite  a time  after  the  bloom  has  fallen.  This  theory  is  borne  out  by  last 
year’s  work  in  which  trees  sprayed  for  the  first  time  with  IXL  and  paris 
green  and  soap  as  late  as  June  15th  compared  very  favorabl}^  with  those  first 
sprayed  May  26th.  Had  we  sprayed  last  season  anytime  between  June  ist 
and  June  6th  we  should  have  regarded  it  as  early  enough.  Last  season  was 
rather  backward,  yet  we  shall  govern  our  actions  this  year  by  last  year’s  ob- 
servations, spraying  possibly  a little  earlier  or  a little  later  than  June  i — 6 
as  circumstances  seem  to  dictate. 

Inasmuch  as  the  IXL,  paris  green  and  soap  gave  the  best  satisfaction 
last  year,  apples  going  three  and  four  weeks  between  sprayings,  we  shall 
try  the  same  thing  in  the  same  proportions  this  season,  spraying  for  the  first 
time  as  indicated  above  and  allowing  three  weeks  (granting  it  does  not  rain 
heavily  immediately  after  a spraying,  when  it  might  be  necessary  to  repeat) 
to  elapse  between  the  first  and  second  and  second  and  third  sprayings.  To 
another  lot  of  trees  a fourth  spraying  will  be  given,  four  weeks  after  the  third. 
It  is  possible  that  the  late  apples  may  need  this,  but  it  is  believed,  if  the  trees 
sprayed  are  at  a distance  from  neglected  orchards,  or  if  all  orchardists  in 
a neighborhood  will  co-operate  in  the  good  work,  that  three  faithful  treat- 
ments will  bring  very  good  results. 

While  we  are  hardly  prepared  to  indorse  all  that  the,  manufacturers  of 
IXL  claim  for  it,  and  while  this  coming  season’s  work  may  refute  entirely 
the  good  results  obtained  last  summer,  we  are  inclined  to  believe  as  far  as 
we  have  seen  that  it  is  a good  agent  in  the  hands  of  orchardists.  The 
apple  scab  (Fusicladium  dentriticum)  was  less  prevalent  on  trees  where 
IXL  was  used  (though  this  must  not  be  regarded  as  conclusive  evidence  of 
its  effectiveness  in  that  direction)  and  the  branch  form  of  Woolly  Aphis 
was  kept  completely  in  check,  a little  extra  time  being  taken,  when  spray- 
for  the  codling  moth,  to  direct  the  spray  forcibly  against  the  colonies  of  this 
pest. 

Banding,  i.  e.  wrapping  a strip  of  old  burlap  about  the  tree  has  prov- 
ed a most  valuable  adjunct  to  spraying  and  will  be  practiced  this  season; 
the  bands  will  de  examined  every  five  or  six  days  and  the  larvae  found  be- 
neath will  be  killed. 

Pears  evidently  do  not  require  any  spraying  until  about  the  time  the 
second  brood  is  on  the  wing. 

From  two  to  three  gallons  .should  be  enough  liquid  to  spray  a tree  from 
30  to  40  years  old,  smaller  trees  requiring  less. 

This  department  has  found  that  Paris  Green  gives  the  best  satisfaction, 
and  the  experience  of  Eastern  workers  appears  to  corroborate  this,  yet  many 
orchardists  in  Oregon  report  in  favor  of  London  Purple. 

Our  storerooms  and  fruithouses  are  veritable  nurseries  for  this  pest,  and 
send  out  hundreds  of  volunteers  every  Spring.  This  is  overcome  in  some 
sections  by  having  gauze  over  the  window  or  windows  and  catching  and 
killing  the  moths  in  their  efforts  to  escape. 

If  the  orchardist  is  over  anxious  as  to  the  efi&cacy  of  only  three  spray- 
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iiigs,  or  thinks  his  first  spraying  has  not  been  thorough,  he  might  safely  in- 
terpose a spraying  ten  days  after  the  first. 

As  stated  before  7 cents  per  treatment  will  cover  the  expense,  both  labor 
and  material,  of  using  the  above  mixture  on  large  trees. 

The  later  we  can  safely  spray  for  the  first  time,  the  less  likelihood  of  in- 
terference by  rain. 

EXPLANATION  OF  PLATES  I AND  II. 

Fig.  I,  PI.  I,  is  the  egg  of  a Codling  Moth,  enlarged  about  70  diameters. 
It  was  made  from  a photograph  of  a camera  lucida  drawing.  The  egg  is 
nearly  ready  to  hatch  and  the  embryo  larva  can  be  seen  beneath  the  shell. 

Fig.  2,  PI.  I,  is  a photograph  of  a few  pinned  insects,  natural  size.  The 
two  upper  left  hand  specimens  are  Codling  Moths.  Many  of  our  farmers 
have  no  idea  of  the  size  and  appearance  of  this  pest.  One  of  these  moths  is 
figured  with  expanded  wings,  the  other  with  wings  folded. 

The  clear  winged,  wasp-like  looking  moth  on  the  right,  the  last  figure 
on  upper  line  is  the  imago  of  the  Peach  Borer,  Sannafiia  Pacifica  (Riley), 
whose  eggs  hatch  into  the  worm  we  find  in  our  peach,  plum,  and  prune  trees. 

The  first  four  insects  in  the  lower  line  are  Hippodamia  convergens 
(Guer.)  or  ‘‘Lady  Birds,”  beneficial  beetles  which  consume,  with  the  aid  of 
their  larvae,  huncfredsof  Woolly  Aphis,  Hop  Lice,  Green  Aphis  etc.  The 
last  beetle  on  the  right  in  the  lower  line  is  an  injurious  form  known  as 
‘The  i2-spotted  Diabrotica”  Diabroticu  12-punctata  (Oliv.)  and  in  size  and 
appearance  it  looks  not  unlike  the  ‘‘Lady  Birds,”  but  its  habits*  of  course, 
are  entirely  different. 

DEvSCRIPTION  OF  SPRAYING  OUTFIT  IN  USE  AT  THE  STATION. 

Plate  II  illustrates  the  apparatus  with  which  we  spray,  A galvanized 
iron  tank  capable  of  holding  about  160  gals,  is  fastened  to  a frame  made  of 
2X12  plank,  which  in  turn  is  hooked  on  to  a wagon  bed.  When  it  is  neces- 
sary to  use  a warm  solution,  a sheet  iron  stove  is  fitted  under  the  tank,  its 
door  flush  with  the  rear  end.  The  smoke  stack  from  this  runs  forward,  be- 
low tank,  out  through  a hole  in  the  frame  at  the  anterier  end,  and  ends  in 
an  upright  piece  about  5 feet  long  (not  shown  in  plate). 

We  use  a Beam  Pump  No.  5 and  it  gives  good  satisfaction.  Its  receiving 
hose  screws  onto  a faucet  leading  from  the  anterior  end  of  tank,  and  its  two 
pieces  of  discharge  hose  are  connected  with  bamboo  extensions  as  shown 
in  cut. 

A wooden  cover  fits  tightly  on  to  tank  in  the  centre  of  which  is  a 
wide  slit  two  feet  long,  through  which  a paddle  is  inserted  and  the  liquid 
kept  stirred  while  being  sprayed.  A good  and  cheap  improvement  on  this 
method  of  stirring,  which  we  propose  to  adopt,  is  to  have  a series  of  pad- 
dles, hung  from  the  cover,  all  worked  by  a lever  which  the  driver  could  oc- 
casionally push  back  and  forth.  When  not  in  use  this  tank  fits  into  a brick 
furnace,  and  is  used  for  compounding  any  insecticide  which  requires  heat. 
A desirable  addition,  which  we  have  not  yet  arranged,  is  a tackle  to  hoist 
the  tank,  when  full,  from  off  the  furnace,  and  to  roll  it  on  to  wagon  bed. 


PLATE  1 


FIG,  i, — of  Codling  Moth,  much  enlarged. 


[Original.) 


FIG.  2, — A feio  pinned  hisects,  natural  size. 


PLATE  II 
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THE  HOP  LOUSE. 


( Phorodon  humuli. — Schrank.) 

Part  of  bulletin  No.  lo  from  the  experiment  station  issued  in  April  1891 
was  devoted  to  this  subject,  giving  the  life  history  of  the  pest.  obser\’ations 
■on  its  habits  etc.  in  Oregon,  preventive  measures  and  remedies. 

Since  that  was  written  reports  have  come  from  many  hop  growers  of  the 
state  corroborating  the  statement  that  wild  plums,  or  seedlings,  and,  in  a 
few  instances,  a very  few, — cultivated  plutns  and  prunes  were  the  place  of 
deposit  of  the  eggs  which  last  through  the  winter  and  hatch  in  the  spring 
The  migration  of  the  hop  louse  from  plum  to  hop  and  hop  to  plum  is  not 
now  questioned  by  observant  growers  notwithstanding  the  opposition  which 
this  statement  met  with  two  years  ago. 

On  p 32  of  Bulletin  No.  to  methods  of  prevention  and  remedies  were 
given,  viz.  uri  clearing  away  superfluous  timber  about  yards,  letting  in  sun 
and  breeze;  i/b  cutting  and  burning  all  thickets  of  plum  seedlings, 
wild  plums  etc.  in  the  vicinity  of  hop  yards;  (r)  avoiding  importation  of 
eggs  on  plum  scions  from  localities  infested  with  hop  louse;  {d)  cutting  and 
burring  the  vines  directly  after  picking;  {e)  spraying,  to  kill  eggs,  any  valua- 
ble plums  or  prunes  upon  which  eggs  occur,  with  strong  caustic  solutions, 
when  the  buds  are  dormant;  (/ )spraying  the  same  trees  in  .Spring  and  I'all 
while  the  louse  is  found  thereon,  using  any  of  the  sprays  recommended  for 
Summer  treatment  against  plant  lice;  spraying  the  hop  vines  them.selves 
during  the  summer  .season  with  any  of  the  following  standard  .solution.s 
hitherto  suggested,  viz.,  Quas.sia  and  Soap,  Kerosene  emulsion,  Tobacco  and 
.Soap. 

Further  study  of  this  subject  during  the  two  years  elapsing  since  the 
above  was  written  has  brought  out  some  points  of  especial  value  to  hop 
growers  and  the  object  of  this  treatise  is  to  pre.sent,  in  a brief  form,  these 
new  facts.  There  is  no  hop  yard  at  the  Station  or  in  the  near  vdcinity,  and 
much  of  this  information  has  been  obtained  by  visiting  yards,  and  talking 
with  growers.  Our  thanks  are  due  Mr.  T.  I).  Linton,  Mr.  G.  Muecke,  Mr. 
Bents,  Mr.  Reuben  Wright,  Mr.  S.  Smeed,  and  others  for  various  courtesies. 

No  reason  has  been  offered  for  in  any  way  changing  the  recommenda- 
tion given  under  ia)  above,  it  being  a noticeable  fact  that  hops  planted  on 
the  uplands  are  freer  from  lice  than  tho.se  in  river  bottoms.  We  still  rec- 
ommend as  in  a measure,  abating  the  evil,  but  it  should  be  borne  in 
mind  that  this  insect  while  in  the  winged  form,  ma)'  migrate  or  be  carried 
by  the  wind  a long  distance  from  the  hops  hence  this  measure  is  onlv  part 
of  the  work  and  does  not  afford  complete  e.Keinption  No  comment  is 
heeded  on  [r],  its  value  is  apparent.  Regarding  cutting  and  burning  the 
vines  directly  after  picking,  [tf]  much  can  be  said.  The  most  contradictory 
reports  have  been  received  relative  to  this  practice,  which  in  some  places  is 
in  general  use.  Some  of  our  growers  claim  that  if  cut  high  enougli  [about  3 
or  4 feet]  and  tied  at  the  end,  no  injurious  results  follow  ami  others  assert  tha’ 
whenever  and  wherever  cut,  the  crop  of  the  follownng  year  is  injured  and 
may  be  a failure.  The  weight  of  testimony  appears  to  be  decidedly  azairisl 
cutting,  even  when  lifting  out  the  poles,  careful  workers  asserting  that  tlic 


pole  can  be  rotated  in  such  a way  that  it  can  be  slipped  up  through  the 
coiled  vines,  (uily  necessitating  the  possible  cutting  of  one  or  two  stems 
Further,  we  are  privileged  to  illustrate  and  describe  a method  of  trellising  a 
yard  which  does  away  with  the  necessity  of  using  poles,  and  consequent!}- 
of  pulling  them  up.  The  burning  of  vines,  immediately  after  picking  is,  of 
course,  to  kill  the  lice  before  they  may  have  migrated  to  the  plum  where 
they  pair.  It  should  never  be  done  on  the  yard,  and,  if  the  measures  rec- 
ommended elsewhere  for  summer  use,  are  carefully  carried  out,  it  may  be 
postponed  to  suit  the  convenience  of  the  grower. 

The  propositions  [e]  and  [/*]  need  no  comment,  they  hold  good  any- 
where and  their  use  is  regulated  by  the  judgement  of  the  growers.  Spray- 
ing the  hop  vines  themselves  during  the  summer  season  [^]  is  the  onl}- 
true  resource  of  the  hop  grower  and  all  progressive  hop  men  unite  in  say- 
ing that  they  regard  spraying  their  hops  as  much  a necessity  as  their  culti- 
vation and  that  in  estimating  their  year’s  expenses,  the  cost  of  spraying  i.s 
always  included.  All  other  preventives  catalogued  are  oi  little  value  if  the 
grower  thinks  he  can  ihereby  avoid  spraying  the  vines  during  the  summer. 
They  may  alleviate  the  evil  to  some  extent,  but  it  would  be  folly  to  rely 
upon  them  alone. 

Granted  then  that  spraying  the  vines  during  the  summer  is  a necessity, 
and  it  surely  is,  the  question  arises,  “wliat  material  have  our  hop  growers 
found  most  efficient”? 

Kerosene  emulsion  was  one  of  the  spraying  solutions  recommended  in 
Hulletin  No.  lo;  it  has  been  used  in  the  East  on  hops  and  to  some  extent 
on  this  coast,  and  is  one  of  our  most  efficacious  insecticides  for  plant 
lice.  Kerosene  however,  as  the  reader  knows,  is  fatal  to  vegetation,  and  to 
properly  compound  the  emulsion  requires  great  care.  Its  efficacy  depends 
so  largely  on  its  proper  manufacture,  and  there  are  so  many  chances  for  an 
unprofessional  to  make  a disastrous  error  in  its  preparation  and  use,  that 
growers,  in  view  of  safer  compounds,  should  be  cautioned  against  it.  It 
.should  not  be  used  when  hops  are  in  bur.  Conversation  and  correspon- 
dence with  very  many  growers  lead  us  to  say  it  is  not  a safe  insecticide  in 
the  hands  of  our  hop  growers. 

Quassia  and  Soap. — This  is  highly  spoken  of,  and  barring  the  expense  of 
the  chips  and  the  time  consumed  in  extracting,  is  recommended.  Quassia 
chips  are  for  sale  by  parties  here  and  in  the  State  of  Washington  for  about 
6 cents  per  lb.  Whale  oil  soap  can  be  obtained  in  bulk  from  3 cents  per  11). 
to  6 cents  or  7 cents  per  It).,  the  latter  guaranteed  to  be  Soper  cent  strength. 

Tobacco  [stems']  and  Soap. — This  has  given  such  perfect  satisfaction, 
after  repeated  trials  that  we  unhesitatingly  endorse  it.  Furthermore  its 
cheapness,  and  the  fact  that  it  does  not  necessarily  call  for  whale-oil  soap 
[though  this  may  be  used]  but  an  inexpensive  home  made  soap,  makes  it  a 
desirable  agent.  Mr.  G.  Muecke  of  Aurora  Mills  Or.,  has  used  it  and  is  de- 
lighted with  its  efficacy.  The  stems  can  be  used  twdeeand  then  are  valuable 
as  a fertili'/er  and  preventive  of  grub  worms. 

The  solution  should  be  of  .such  a strength  that  the  liquid  has  a decided 
tobacco  color.  Strain  after  steeping.  Add  enough  soap  [cheap  soft  soap  or 


whale  oil  soap]  to  make  the  liquid  spread  evenly  over  the  leaves.  Mr.  M. 
states  that  in  England  tobacco  is  recognized  as  better  than  qnassia  in  this 
direction,  but  that  there  tobacco  is  more  expensive;  here  the  tobacco  is  the 
cheaper  of  the  two 

Two  cents  per  H>.,  is  charged  at  factory  in  Corvallis  for  waste  tobacco 
stems,  and  presumably  the  price  is  the  same  elsewhere. 

The  supply  froiii  these  sources  is  limited  and  Mr.  Muecke  has  agreed  to 
sell  tobacco  stems  [gathered  up  from  various  sources  in  San  Francisco]  for 
3^  cents  per  Itx,  as  long  as  the  supply  in  his  storehou.se  last.s.  This  figure, 
which  covers  the  cost  of  transportation  from  San  Francisco  to  Aurora  Mills, 
is  nominal  compared  to  the  cost  of  quassia. 

Wm.  Brown  of  Salem  sells  quassia  chips  made  here  from  qua.ssia  logs 
shipped  from  New  York,  for  6 cents  per  lb.,  and  whale  oil  soap  which  he 
guarantees  to  be  8o  per  cent.,  for  6 cents  per  lb.  He  is  also  agent  for  the 
Roberts’  Roller  Sprayer. 

Regarding  apparatus  for  spraying,  the  growers  must  be  guided  by  their 
preferences.  The  Bean  Pump,  maunfactured  by  the  Bean  Spray  Pump  Co. 
at  San  Jo.se  California  is  highly  spoken  of.  and  the  exp^iment  station  can 
indorse  this  pump  for  general  use.  The  Mitchell  Lewis  & Staver  Co  art- 
agents  for  this  pump,  the  difierent  sizes  selling  all  the  way  from  $i6.oo, 
to  I54.00,  In  California  the  Champion  Spray  Pump  also  meets  with 
approval  sold  by  Woodin  & Little  S.  F. 

The  Puyallup  Roller  Sprayer  sold  by  Meeker  & Co.  of  Puyallup  Wa.sh* 
ington,  and  the  Roberts  Sprayer  made  by  Roberts  of  the  .same  place,  both 
working  by  horse  power,  are  advertised.  We  cannot,  at  this  date,  speak  of 
their  comparative  merits. 

MISCEIXANKOUS  NOTES. 

Young  lice  on  the  lower  surface  of  leaves  if  exposed  to  the  rays  of  a hot 
sun, quickly  die.  A number  of  growers  taking  advantage  of  this,  pick  the 
lower  leaves  when  first  infested  and  leave  them  on  the  ground,  their  under- 
sides uppermost. 

A number  of  prominent  growers  report  very  faDvrably  on  the  u.se  of  sheep 
in  the  hop  yard.  They  must  be  removed  as  .soon  as  they  have  eaten  the 
lower  leaves  and  begin  to  paw  the  poles  in  their  efforts  to  reach  the  foliage 
above  them.  If  they  are  not  disposed  to  eat  hop  leaves  at  first,  one  grower 
.suggested  picking  a few  leaves,  sprinkling  them  with  a little  salt  water,  and 
then  feeding.  The  sheep  soon  acquire  a fondness  for  the  natural  leaf. 

The  time  for  the  first  spraying  is  when  the  lice  first  appear  in  the  yard. 
Growers  should,  therefore,  watch  the  vines  for  the  first  evidences  of 
the  presence  of  the  pest. 

In  no  instance  has  a genuine  hop  louse  been  sent  to  the  vStation  from 
any  other  plant  than  a hop  or  plum  or  prune  tree  except  a few  sent  by  ,S. 
A.  Clarke  of  Salem  on  mint  leaves.  This  mint  however  grew  among  plum 
or  prune  trees  which  were  infe.sted,  and  the  occurence  on  the  mint  may 
ave  been  accidental. 

Hop  lice  which  were  found  on  Petite  prune  have  been  sent  to  this  de* 
partment  in  a few  instances.  The  Italian  prune  has  not  been  touched  as  far 
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rtS  IS  known.  The  louse  does  not  remain  on  any  plum  or  prune  free  lont;: 
enough  to  cause  appreciable  injury, 

Mr.  Smeed  of  Waterville  writes  that  the  German  Grape  and  English 
Cluster  have  been  badly  infected.  He  has  three  varieties  of  earl  v hops  ripen- 
ing from  todays  to  2 weeks  before  the  English  Cluster.  It  has  never  been 
neces»ar\'  to  spray  these,  though  adjoining  infes':ed  yards  of  other  varieties. 

The  following  diary  memoranda  may  be  of  intere.st: 

.•\pril  12,  1892. — Man}^  Green  Aphis  \^A.  malt]  sent  in  from  two  localitie.'^ 
under  the  impression  that  they  were  the  hop  lou.se. 

May  16.— Genuine  hop  lice  received  from  T.  D.  Linton  of  Eugene  found 
on  Blue  Plum:  Mr.  Wells  of  Buena  Vista  reports  winged  hop  lice  on  his  ho]> 
vines.  Specimens  were  sent,  and  proved  to  be  Siphonophora  and  not  hop 
lice. 

May  18. — Specimens  of  hop  lice  received  from  Capt.  Wue.stney  Napavine 
Wa,sh.,  found  on  an  unnamed  plum  tree. 

May  27,  92. — Winged  and  wingless  hop  lice  received  from  Salem  Or., 
found  on  Plum  trc^s. 

June  1,  1892.— Specimens  of  hop  loin^e  received  from  T.  D.  Linton  of 
LugenCj  found  on  Hop  Vines.  The  above  dates  indicate  the  time  of  mi- 
gration from  plum  to  hops. 

Mr.  B.  Grimm  of  Aurora  finds  IXL  in  the  proportions  of  i lb.  to  10 
gals  of  water  a good  wash  for  the  hop  vines.  Capt.  Wuestney  of  Napavine 
Wa.sh.  .speaks  highly  of  its  effect  on  the  vines.  He  reports  unfavorably  of 
the  Woodbury  Tree  Wa.sh.  G.  Muecke  of  Aurora  also  reports  unfavorably 
on  Woodbury  Tree  VV'ash  as  far  as  hops  are  concerned. 

Mr.  Alec.  Holmes  of  Derry  Or.  is  reported  as  finding  chittim-wood 
bark  ; //?/.?)  as  good  for  hop  lice  as  quassia.  Another  party  claims  that 

the  vegetable  pe.st  known  as  ' ‘Man-iu-the-ground'’ (Afeg^arr/nza  Oregonal)  is 
a good  remedy.  We  have  had  no  opportunity  of  verifying  this. 

Too  early  picking,  occasioned  by  the  attacks  of  vermin,  apparently 
injure  the  vines.  This  seems  especially  true  of  the  German  Grape  and 
linglish  Cluster  varieties, 

Mr.  Muecke  states  that  he  “sprayed  with  the  tobacco  solution  up  to 
picking  time,  and  that  after  the  hops  were  dried  and  baled  various  expert.s 
could  find  no  trace  of  tobacco  smell.” 

A TRKI.I.IS  FOR  HOP  VINKS. 

Through  the  courtesy  of  Mr.  Reuben  Wright  of  Mulino  Or.  w’e  are  ena- 
l>led  to  present  the  following  figure  and  de.scription  of  a method  of  trel- 
lising  which  he  has  adopted  in  his  yard.  The  principle  is  not  new%  though 
some  of  the  details  may  be  innovations. 

The  advantages  of  this  method  over  the  old  system  of  poling  are  appar- 
ent; the  grow’th  is  more  even;  at  least  one  third  of  the  spraying  material 
is  saved;  in  picking,  the  two  wires  are  raised  off  the  pins  with  a pole,  and 
they  then  are  low  enough  to  pick  all  the  burs,  there  is  thus  no  need  of 
loosening  the  ends. 
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pjQ^  j.— ^ Trellis  for  Hops. 

Explanation  of  figufe: — A is  placed  on  surface  of  ground  and 
by  the  side  of  an  anchor  post.  This  anchor  post  is  6 in,X6  in,  and  7 feel 
long,  4^  feet  of  this  being  below  the  surface,  and  it  inclines  at  an  angle  of 
35  degrees.  The  anchor  post  is  10  feet  from  first  support  and  has  its  coun- 
ter part  at  the  other  end  of  the  row.  Supports  consisting  of  cedar,  each 
equal  to  a 4X4  in  size,  are  placed  f»etween  the  two  anchors,  nine  hills  in- 
tervening between  every  two  supports  (only  eight  are  indicated  in  the  fig. ) 
The  support  nearest  the  anchor  leans  slightly.  Each  support  is  ii  ft.  long, 
2 ft.  being  below  the  surface.  Six  inches  from  the  top  of  each  support  a 
if  in.  wooden  pin  is  inserted,  slanting  enough  to  hold  wire  securely. 

Thirty  inches  lower  down  is  a similar  pin.  As  indicated  in  the  figure 
there  are  two  galvanized  iron  wires,  the  upper  one  size  No.  12,  the  lower 
No,  13;  the  letter  D is  placed  between  the  wires.  The  dotted  lines  in  figure 
represent  common  cotton  twine,  two  strings  from  each  hill  fastened  to 
the  two  wires.  About  five  pounds  of  this  twine  is  used  to  the  acre. 

The  method  of  raising  the  wires  and  stringing  is  as  follows:  the  sup- 
ports and  anchors  in,  and  the  wires  stretched  through  the  yard,  a ten 
penny  nail  is  driven  into  each  support  five  feet  from  the  ground  and 
another  one  thirty  inches  lower  down.  The  wires  are  then  fastened  to 
anchor  post  at  one  end,  raised  to  the  nails,  the  upper  wire  lying  on  the  up- 
per nail, and  the  lower  on  the  one  below.  The  wires  are  then  pulled  as 
tight  as  possible  and  wrapped  around  the  anchor  post  at  the  other  end. 
The  twine  is  cut  into  pieces  ten  feet  long.  Two  of  these  pieces  are  used 
for  each  hill  (see  dotted  lines  in  figure')  each  piece  being  passed  round  bot- 
tom wire  once  and  tied  firmly  to  upper  wire.  After  the  row  is  strung 
raise  the  wires  to  the  wooden  pins,  and  stretch  tight,  the  tighter  the  better. 
A fir  splint  six  inches  long  is  driven  into  each  hill,  after  the  strings  are  fast- 
ened to  it,  by  two  half  hitches.  These  strings  should  be  taut  from  hill  to 
wires.  The  twine  costs  90  cents  per  acre,  No,  13  wire  costs  $15.  per 
acre.  The  cost  of  the  timber  for  anchors  and  supports  and  splitting  and 
hauling  differs,  of  course,  with  circumstances. 

Mr.  Wright  wfill  doubtless  be  wdlling  to  answer  any  further  inquiries  re- 
garding this  trellis. 
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GOPHERS  AND  MOLES. 

" IVell  said,  old  mole!  cans' t work  'i  the  ground  so  fast?" 

The  order  of  animals  known  as  Rodentia  or  “gnawers”  comprises  a 
very  large  share  of  that  portion  of  the  class  of  Mammalia  which  is  found 
in  North  America.  The  order  is  characterized  by  the  presence  of  chisel- 
like incisor  teeth  in  the  upper  and  lower  jaw  with  which  their  gnawing  is 
accomplished.  Our  rats,  mice,  squirrels,  marmots,  rabbits,  and  gophers  are 
examples  of  this  order  and  illustrate  this  dental  characteristic. 

The  Pocket  Gophers  or  Pouched  Rats,  prominent  rodent  pests,  occur  in 
a family  called  Geomyidae  are  widely  distributed  over  the  United  States. 
The  special  individual  which  occurs  in  such  destructive  abundance  on  this 
coast,  and  forms  part  subject  of  this  sketch  is  T/wnwniys  bulbivoi'iis. 
Against  this  pest  and  against  our  common  mole  Scapanus  Townsendii, 
which  is  also  so  unfortunate  as  to  be  regarded  in  an  unfavorable  light,  this 
department  has  worked  for  the  past  two  years  endeavoring  to  find 
remedies  which  would  afford,  at  least,  some  relief. 

The  mole  does  not  belong  to  the  same  order  as  the  gophers,  its  habits 
are  different;  structurally  it  is  widely  different,  and  its  small  sharp  teeth  all 
much  alike,  seem  especially  adapted  to  crushing  and  masticating  insects, 
grubs,  worms,  etc.  In  fact  it  belongs  to  the  order  Insectivora  which  means 
“insect  eating.”  The  mole’s  reputation  among  scienti.sts  as  a non-vegeta- 
rian has  been  for  a long  time  so  firmly  established,  that  any  charges  of  its 
eating  roots  or  bulbs  or  seeds  has  been  emphatically  denied.  This  belief  in 
the  mole’s  innocence  was  entertained  by  many  of  our  leading  workers  in 
this  class  of  animals,  and  it  would  seem  now,  in  spite  of  unfavorable  evi- 
dence, that,  apart  from  the  unsightly  mounds  on  our  lawns  and  the  disa- 
rangenient  of  soil  in  our  flower  beds,  and  even  admitting  his  occa.sional 
fondness  for  peas  and  bulbs,  that  he  cannot  be  placed  in  the  same  category 
with  the  pocket  gopher,  and  merits  clemency  of  treatment  at  our  hands. 
Yet  the  decree  having  gone  forth  that  the  mole  is  a pest  seals  his  fate  as  far 
as  human  intention  goes  and  hence  we  seek  for  means  of  killing  him. 

To  return  to  the  Pocket  Gopher.  Their  mounds  are  familiar  to  almost 
every  resident  of  the  State. 
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Kig.  4 illustrates,  diagrammatically,  a burrow  of  this  species.  B is  the 
main  run  way  from  12  to  20  inches  below  the  surface  A.  C is  a branch  bur- 
row from  main  runway  to  surface,  affording  a means  of  getting  rid  of  the 
excavated  earth.  This  branch  is  represented  as  still  open:  to  the  right  is 
another,  which,  having  served  its  purpose  is  plugged  with  earth,  the  mound 
on  top  marking  its  location. 

The  plan  of  the  mole’s  burrow  is  exactly  the  same  except  that  the  main 
runway  may  not  be  as  deep,  and  in  addition  to  what  is  shown  in  Fig.  4 there 
frequently  is  an  additional  burrow  close  to  the  surface,  formihg  that  charac- 
teristic ridge  often  seen  on  our  lawns  and  among  our  garden  plants.  Fur- 
thermore we  have  never  found  a mole’s  branch  burrow  open,  except  where 
it  has  been  made  beneath  the  snow;  upon  the  melting  of  the  snow  the  open 
hole  is  seen.  This  characteristic,  even  if  there  is  no  ridge  caused  by  the 
surface  burrow,  will  at  once  enable  one  to  tell  whether  he  is  troubled  with  a 
gopher  or  mole,  for  the  last  made  branch  burrow  of  the  gopher  is  often 
open,  and  in  fact  at  certain  hours  in  the  day  the  occupant  may  be  seen 
thrusting  his  head  out,  while  busily  engaged  in  getting  rid  of  the  earth 
which  has  accumulated  within.  This  the  mole  does  not  do,  and  althongh 
we  often  see  his  mound  moving  before  our  eyes  and  visibly  growing  larger, 
the  little  depredator  is  concealed  below.  His  minute  bead  like  eyes,  con- 
cealed beneath  the  velvety  fur,  but  present  nevertheless  (this  applies  to  this 
particular  species,  these  are  forms  where  the  integument  covers  the  rudi- 
mentary eye)  would  be  of  little  service  to  him  above  ground;  indeed  it 
probably  avails  him  very  little  in  his  wanderings  below  the  surface,  as  his 
sensitive  snout  and  delicate  sense  of  smell  are  his  chief  guides  in  searching 
for  food.  As  a rule  the  mounds  of  the  mole  consist  of  more  finely  pulveriz- 
ed soil  than  do  those  of  the  gopher,  but  they  may  be  as  large  or  larger  than 
those  of  the  latter.  The  burrows  of  the  mole  are,  of  course,  smaller  than 
the  gopher  burrows. 

The  first  figure  in  Plate  III  at  the  end  of  this  article  is  a male  pocket 
gopher,  dorsal  view;  the  second  is  a female  ventral  view,  and  showing  on  the 
sides  of  the  head  the  characteristic  pouches  (not  connected  with  the  mouth) 
opening  below.  This  depredator  often  leaves  its  burrows  at  night  on  forag- 
ging  expeditions  and  at  this  and  other  times  when  collecting  food  below 
ground  these  pouches  are  used  as  pockets  in  which  the  food  is  carried. 
Some  observers  state  that  the  earth  which  is  brought  up  from  the  main  bur- 
row is  largely  carried  in  the  cheek  pouches,  while  others  flatly  contradict 
this,  asserting  that  the  soil  is  pushed  ahead  of  the  animal.  Both  statements 
may  be  correct,  we  have  never  found  any  proof  that  they  use  the  pouches 
as  earth  carriers.  Both  gophers  and  moles  are  active  here  during  our  win- 
ter season.  The  breeding  season  o.(  the  mole  is  early  in  this  state,  my  di- 
ary states  that  on  Feb.  28th  of  last  year  a pregnant  female  was  captured 
containing  three  well  developed  embryos,  and  two  days  later  another  was 
captured  with  two  embryos  apparently  within  a few  days  of  birth.  I have, 
as  yet,  been  unable  to  secure  a pregnant  gopher  and  hence  cannot  speak 
with  accuracy  of  the  exact  date  of  their  breeding  time,  but  from  the  fact 
that  I have  caught  one  meadow  mouse  {Arvicola)  Mai.  10  with  six  nearly 
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full  grown  embryos,  and  since  I have  been  unable  to  catch  any  female 
gophers  at  about  this  date,  Feb.  15th  to  Mar.  15th  approximately,  I infer 
that  the  breeding  season,  that  is  for  the  first  litter,  is  nearly  contemporane- 
ous in  the  three  types  mentioned.  It  is  very  evident  that  the  best  time  to 
destroy  them,  if  possible,  is  early  in  the  season  before  the  birth  ol  the  first 
litter. 

The  pocket  gopher  has  not  a little  intelligence.  Our  horticulturist 
reports  finding  a nest  stored  with  potatoes,  the  tubers  lying  in  layers,  and 
each  layer  separated  from  the  adjoining  laj^ers  by  more  or  less  dried  grass. 
I'urthermore  the  entrance  to  this  nest,  or  at  least  one  entrance,  was  from 
below,  affording  a system  of  drainage  quite  desirable  in  this  country  of  wet 
winters. 

It  is  a common  thing  to  see  gopher  mounds  arranged  in  a straight  line 
from  the  .side  of  a field  or  garden  to  some  fruit  tree  or  potato,  parsnip,  or 
carrot  patch,  indicating  that  his  main  burrow  beneath  the  .surface  has  been 
pushed  directl)'  to  these  sources  of  food  supply. 


Poisoning-. — We  have  introduced  powdered  strychnine  into  pieces  of 
potato  an  inch  square  and  placed  this  bait  down  the  branch  burrow,  or  even 
as  far  in  as  the  main  burrow,  with  fair  success.  We  have  never  had  con- 
clusive evidence  that  the  animals  were  poisoned,  except  that  digging  ceased 
in  that  neighborhood  which  was  pretty  convincing  proof  that  the  strych- 
nine had  done  its  work. 

This  has  proved  most  effective  in  the  absence  of  other  succulent  root 
crops  which  may  be  more  tempting  to  the  gopher.  And  inasmuch  as  he 
may  push  out  the  bait  with  a lot  of  earth,  before  he  fairly  reaches  it,  it  has 
been  found  best  to  put  into  the  burrow  more  than  one  piece. 

It  goes  without  saying  that  stychnine,  being  a deadly  poison,  should  be 
kepi  under  lock  and  key,  out  of  the  way  of  children  and  others  ignorant  of 
its  use. 

Wakelee’s  Poisoned  Wheat  is  claimed  by  some  to  be  not  only  effica- 
cious against  the  so-called  “Digger  Squirrel”  but  to  be  also  a good  remedy 
for  the  pocket  gopher.  If  this  is  so,  it  must  be  at  times  when  other  more 
juicy  food  is  scarce. 

Shoolitig: — A hand}'  shotgun  is  very  effective.  The  pocket  gopher 
works  during  the  night,  and  is  quite  likely  to  be  found  digging  early  in  the 
morning,  again  about  noon  and  again  late  in  the  afternoon.  At  these 
limes  he  frequently  thru.sts  his  head  out  of  his  hole  and  a few  pellets  of 
shot  will  kill  him. 

But  the  farmer  or  the  orchardist  can  not  afford  to  spend  time  in  watch- 
ing  gopher  holes,  and  their  best  resources  are  poisons  and 

Traps'. — There  are  many  so-called  gopher  and  mole  traps  on  the  mar- 
ket but  apparently  very  few  which  can  be  profitably  purchased. 


REMEDIES  FOR  THE  POCKET  GOPHER. 


A, 


Fig.  5 above  shows  a gopher  trap  which  has  been  on  the  market  a nuiil* 
b’er  of  years.  ' Fig.  6,  7,  and  8 represent  other  traps  (all  set),  costing  at  re- 
tail 25  cents  each.  Specimens  of  each  were  donated  the  station  for  trial 
and  we  have  worked  with  them  for  two  years  and  find  them  of  little  if  any 
value,  A few  }'oung,  undersized  gophers  have  been  caught,  but  it  has  al- 
niost  invariably  happened  that  the  wily  rodent  has  covered  them  up  with 
earthy  or  po,ssibly,  in  a few  instancesj  left  a few  hairs  on  the  points  (in  the 
cafee  of  the  trap  shown  in  Fig.  8)  showing  plainly  that  the  trap  is  not  >§trong 
enough. 


(18) 

I'l'g'.  9 represents,  a trap, 

which  we  have  found  very  useful  a- 
gainst  both  gophers  and  moles.  The 
cut  shows  the  trap  set  for  a gopher. 
It  is  made  by  John  Picard,  St.  Paul 
Marion  Co.  Oregon,  and  this  partic- 
ular trap  we  purchased  from  J.  B. 
Mount  Newberg  Oregon  for  $2.50. 
This  is  too  high  a price,  and  the  mak- 
er could  increase  his  sales  ten  fold  if 
he  would  sell  them  at  a more  reason- 
able cost.  Numerous  letters  to  Mr, 
Picard  relative  to  this  point  elicit  no 
reply  whatever  and  Mr.  Mount  has 
recently  written  us  that  he  has  not 
seen  nor  heard  from  the  manufacturer, 
whom  we  understand  is  a farmer  well 
known  in  that  locality,  for  some  time. 

FIG.  g. — The  Picard  Gopher  and  Mole  Trap. 

Dl<:SCRIPTlON  OF  PIC.\RD  TRAP  AND  DIRECTIONS  FOR  SETTING. 

It  is  about  two  feet  high.  Through  the  base-board  runs  a brass  spear, 
which  is  fitted  into  the  lower  end  of  a wooden  rod,  the  latter  working  up 
and  down  in  a hole  in  the  top  of  the  trap.  A triangular  piece  of  iron 
(shown  attached  at  one  side  in  cut)  serves  as  a trip  bar  and  when  the  trap 
is  set  keeps  the  spear  up  and  is  lightly  caught  under  a piece  of  iron  on  the 
trigger  which  latter  (see  Fig.)  swings  easily  on  a hinge.  As  shown  in  figure 
a sliding  piece,  pointed  at  the  end  is  attached  to  the  trigger  and  can  be  ad- 
justed to  any  length-  The  downward  pull  on  the  spear  is  brought  about  by 
a .strong  brass  spring  as  shown. 

In  setting,  a branch  burrow  which  is  open  is  found  (C.  fig.  4)  or  one  is 
opened  with  a trowel,  and  the  spear  forced  down  perpendicularly  through 
the  soil,  about  six  or  eight  inches  from  opening,  so  that  it  passes  directly 
through  the  center  of  the  burrow.  The  base  must  tie  squarely  on  the  ground 
The  spear  is  theti  worked  several  times  up  a7id  down  through  the  soil,  that 
there  may  be  no  binding  ivhen  sprung.  Before  setting,  the  pointed  end  of  the 
trigger  is  worked  back  and  forth,  to  see  that  the  soil  does  not  impede  its 
movements.  The  point  should  be  wuthin  an  inch  of  the  bottom  of  the 
mouth  of  burrow. 

A stone  or  heavy  clod  of  earth  is  then,placed  on  the  base  on  each  side 
to  keep  trap  steady  when  sprung.  The  wooden  rod  is  then  rai.sed,  the  trip 
bar  adjusted  and  the  trap  is  set. 

The  principle  is  this:  the  gopher  Avill  sooner  or  later  stop  up  this  branch 
burrow.  Or,  seeing  the  pointed  stick  at  his  dooiuvay,  he  at  once  proceeds  to 
push  out  a lot  of  earth  to  protect  his  domicile  from  what  may  appear  a sus- 
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picio'us  object.  The  earth  pressing  against  the  trigger  point,  springs  the 
trap,  and  the  gopher,  behind  the  earth,  is  speared. 

We  have  used  this  trap  successfully  against  both  gophers  and  moles. 
What  failures  we  have  met  with  have  been  attributed  to  not  gauging 
correctly  the  distance  between  trigger  and  point  wdiere  spear  enters  burrow. 
In  one  instance,  when  the  trap  was  set  in  a patch  of  peas,  the  gopher 
pushed  again.st  the  trigger  himself,  issuing  from  his  hole  to  nibble  the 
<lelicate  bait  close  at  hand,  and  it  was  not  until  the  above  distance  had  been 
shortened,  tliat  he  w'as  captured.  One  can  dig  to  the  main  burrow 
\B.Fig4.)  and  set  the  trap  there.  But  in  this  case  it  is  generally  impossible 
to  tell  from  which  direction  the  gopher  will  come,  and  a second  setting  may 
be  necessary.  By  introducing  a small  bit  of  wood  above  the  screw  between 
the  sliding  part  of  the  trigger  and  its  upper  part,  an  angle  may  be  made 
between  the.se  two  parts,  and  the  lower  point  thus  brought  nearer  the 
course  of  the  spear.  It  has  been  found  necessary  to  do  this  in  setting  the 
trap  for  r ole.s. 

Fig.  10  shows  another  trap  which  we  have  used 
against  both  gophers  and  moles  with  .succc.ss.  It  is  rejire- 
sented*as  set.  It  is,  very  ejBficacious,  and  though  requir- 
ing more  care  in  setting  than  the  Picard  trap,  there  are 
probably  less  chances  of  failure  w’hen  the  details  are 
carefully  attended  to.  This  trap  is  about  16  inches  long 
and  no  description  is  necessary.  It  is  of  course,  a fire- 
arm, and  as  such  has  to  be  handled  carefully.  It  is  for 
sale  by  O.  Dickenst  n of  Salem  Oregon  for  I4.00.  He 
states  that  he  wall  have  the  exclusive  sale  of  these  trap.s 
for  the  next  four  years,  and  that  the  inventor  has  applied 
for  a patent.  It  is  needless  to  say  that  we  regard  four 
dollars  as  a very  high  price  for  this  gun.  Undoubtedly 
lessening  the  price  w’ould  increase  the  sales.  The  agent 
states  that  during  a single  season,  with  one  gun,  he  has 
killed  nearly  a hundred  gophers.  It  is  certainly  very 
killing.^In  setting,  the  earth  should  be  so  hollowed  out 
with  a trow'el  that  the  muz/de,  which  is  placed  4 or  6 
inches  down  the  burrow  lies  directly  in  the  middle  line, 
the  barrel  parallel  to  the  lony^  axis  of  the  burrow;  the 
y;un  should  lie  squarely  on  the  ground,  and  care  should 
be  taken  to  see  that  the  wire  plays  freely  back  and  forth. 
On  the  point  of  this  wire  is  firmly  placed  some  object  to 
blunt  it,  a piece  of  wood,  or  small  cork,  or  better,  a 
small  piece  of  carrot,  potato  or  parsnip.  Only  a small 
charge  is  necessary,  a thimble  full  of  pozvder,  and  tzoenty 
pellets  of  No,  3 shot  ivill  do  very  nicely,  A water  proof 
cap  is  fitted  tightly  to  the  nipple,  the  hammer  is  drawn 
back  and  caught.^This  applies  to  the  branch  burrow, 
which  has  either  been  found  Open  or  has  been  opened 
with  a trowel.  It  is  set  in  the  main  burrow  in  the  same 
F G.  10.  way,  but.  as  in  the  case  of  the  previous  ’rap,  there  is  art 

f/o  / Gun.  uncertainty  of  the  direction  of  the  gopher’s  approach.. 

'Hii  ’limal,  in  pushing  the  earth  before  him,  literally  shoots  hini.self. 


Remedies  For  Moles. 


The  last  two  ’ traps  described  have  worked  very  well  witU  us.  When 
used  against  moles  they  ^re  set  in  the  same  way  as  for  gophers.  The  branch 
bnrrow  of  the  mole  is  always  closecl,  that  would  therefore  have  to  be  open- 
ed;' and  as  this  burrow  is  shorter  than  that  of  the  gopher,  the  muzzle  of  the 
gopher  gun  cannot  be  thrust  down  so  far,  it  projects  into  the  hole  only  an 
inch  or  two,  that  the  mole  (and  the  same  thing  applies  to  the  gopher)  may  be 
'fairly  in  the  branch  burrow  before  the  gun  is  discharged. 

In  setting  the  Picard  trap  for  moles  the  distance  between  the  lower 
])oi.nt  of  the  trigger  and  the  point  where  the  spear  enters  the  burrow.,  should 
j/ot  ex.cecd  jour  or  five  inches.  This  is  effected  by  the  introduction  of  a 
small  bit  of  wood,  as  above  described,  between  the  two  parts  of  the  trigger. 

Poisoning :~K\.  the  suggestion  of  a party  who  had  been  experimenting 
on  a mole  in  confinement,  we  tried  poisoning  small  pieces  of  beef  with 
,])owdered  strychnine,  opening  the  burrows,  introducing  the  bait  as  far  as 
possible  with  a spoon  and  then  covering  with  earth  again.  In  a number  of 
cases  where  this  was  done,  digging  ceased,  but  not  in  all.  It  would  seem 
that  the  scarcity  of  tlieir  natural  food,  or  its  abundance,  would  affect  the 
efficacy  of  this  method. 

Other  Mea7is  of  When  one  is  so  fortunate  as  to  observe  the 

soil  of  a mole’s  mound  moving,  indicating  that  the  depredajtor  is  at  work 
below,  a well  aimed  thrust  of  a fork  will  frequently  be  .successful  in  trans- 
fixing the  hidden  animal.' 


Figbii  illustrates  a trap  modelled  after 
an  English  pattern.  It  is  represented  as  set. 
There  should  be  teeth  filed  in,  or  -soldered 
to,  the  inner  edge  of  the  jaws,  apdithe  steel 
spring  should  be  very  strong.  The  centre 
piece,  which  hangs  down  between  the  jaws 
and  keeps  them  spread  apart,  is  the  trigger. 
Almost  any  blacksmith  can  make  this  trap 
at  little  expense,  and  we  believe,  with  the  two 
improvements  above-mentioned,  which  im- 
provements are  found  on  the  English  trap, 
that  this  would  be  a killing  instrument. 
In  setting,  the  main  burrow  is  cut  into  and  in- 
to the  cut  is  inserted  the  trap  in  the  position 
indicated  in  the  figure.  ■ The  opening  above, 
is  covered  with  dried  gra.ss  or  other  rubbish 
to  keep  out  the  light.  One  party  reports 
he  fills  in  the  hole,  in  which  he  has 
placed  his  trap,  with  soft  earth,  and  rarely 
fails  to  catch  the  mole  as  it  is  digging  its 
way  through  the  yielding  obstruction. 
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PLATE  III 


FIG.  12. 


Fig.  12  represents  a mole  trap  which  is  in- 
tended to  be  so  set  as  to  spear  a mole  as  it  runs 
through  the  .surface  burrow.  When  a newly 
made  ridge  is  seen,  the  trap  is  pres.sed  into  the 
ground  in  such  a way  that  the  two  heavy  iron 
pieces  on  the  side  straddle  the  ridge,  and  the 
pointed  wires  project  through  the  burro w\  These 
points  are  then  raised,  the  ridge  slightly  flat- 
tened beneath  them  and  the  plate,  which  connects 
with  the  trigger,  lies  on  top-  of  this  flattened  sur- 
face. The  mole  in  forcing  its  way  through  the 
burrow,  raises  the  plate,  springs  the  trap  and  re- 
ceives the  pointed  wires.  We  have  not  tested  this 
trap  sufficiently  to  warrant  an  expre.s.sion  of  opin- 
ion upon  its  merits. 


“The  California  Ground  Squirrel.” 
“Digger  Squirrel.”  “Gray  Gopher.” 

Spermophilus  beecheyi  (Cuv.). 

Our  wheat  crop  and  fruit  trees  suffer  from  this 
pest  which  is  so  well  kuown  that  no  description  is 
necessary. 


Remedies. — Wheeler’s  Bisulphide  of  Carbon  is  recommended  for  this 


rodent.  We  have  not  used  it. 

To  prevent  “ground  squirrels”  from  gnawing  fruit  trees,  a California 
orchardist  suggests  tying  newspapers  round  the  tree  trunk  in  such  a way 
that  four  inches  of  the  paper  at  the  upper  edge  extends  out.  The  rattling 
of  the  paper  when  the  squirrels  attempt  to  cross  it  will  frighten  them. 

One  of  the  most  effective  means  for  their  destruction  seems  to  be  a trap 
in  successful  use  in  the  large  orchard  belonging  to  J.  H.  Stewart  at  Medford, 
Or.  He  places,  in  fence  corners  abont  his  orchard,  boxes  about  one  and 
one  half  feet  square  at  "^he  ends  and  about  four  feet  long.  The  top  and  two 
ends  are  united  and  can  be  lifted  off  the  box.  The  ends  do  not  reach  quite 
to  the  bottom  board,  an  open  space  of  about  four  inches  intervening,  [see 
Fig.  13],  and  enabling  the  animal  to  run  through  the  box  and  out  at  the 
other  end.  On  the  bottom,  midway  between  the  two 
ends,  peices  of  pork  rind  are  securely  nailed.  These 
peices  have  been  first  soaked  in  a solution  of  strychnine, 
made  by  boiling  strychnine  in  water.  Kernels  of  corn 
may  be  steeped  in  the  same  solution  and  placed  with  the 
pork  as  an  additional  bait,  but  is  more  easily  displaced 
" and  hence  more  likely  to  be  eaten  by  some  animal  for 
FI G.  /j,  which  it  is  not  intended.  But  the  pork  rind  cannot  be 
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removed.  The  top  is  fastened  on  to  the  box  by  means  of  a couple  of  nails, 
which  can  be  easily  pulled  out  wdien  putting  in  new  bait. 

Mr.  Stewart  asserts  that  his  trees  are  free  from  all  attacks  of  this  pest 
through  using  this  very  simple  device. 

Strychnine  is  not  ver^^  soluble  in  water,  but,  if  thoroughly  boiled,  enough 
will  dissolve  to  make  a poison.  It  would  seem  that  if  the  .solution  were 
.sw^eetened  it  would  render  it  more  palatable. 

Notes. 

The  burrows  of  moles  are  sometimes  found  running  in  patches  of  car- 
rots, etc.,  and  the  finding  of  a gnawed  root  in  the  course  of  the  burrow 
would  seem  to  implicate  our  friend  with  velvety  fur,  but  a species  of  mead- 
ow mouse  [Arvicola]  frequently  use.**  this  pas.sage  way  and  is  believed  to  be 
the  depredator. 

In  the  spring  we  suddenly  find,  in  localities,  in  our  fields  snd  meadows, 
numerous  small  holes  about  two  inches  in  diameter.  These  are  made  by 
meadow  mice. 

A party  in  Portland  Or.  wdio  was  convinced  that  moles  were  eating 
valuable  bulbs,  kept  three  specimens  in  confinement  for  some  time  and 
fonnd  they  would  eat  the  following  sub.stances:  wheat,  pears,  beef,  pork, 
mutton,  and  peas.  Witnessing  one  fellow  eat  the  latter  quite  ravenously 
was  pretty  convincing  proof  to  the  writer  that,  under  some  circum.stances, 
at  least,  they  are  not  strictly  carnivorous. 

In  this  connection  we  quote  from  a recent  writing  of  Amos  W.  Butler 
of  Indiana.  Speaking  of  moles  he  says,  “They  generally,  if  not  always, 
feed  upon  animal  food,  insects,  grubs,  larvae,  earth  worms,  slugs  and  al- 
most any  sort  of  animal  food  appears  to  be  eaten  by  them.  Many  suppose 
them  to  injure  garden  vegetables  by  eating  the  roots.  Such  is  not  thought, 
to  be  the  case  usually,  however,  if  at  all.  They  excavate  a runway  along 
the  row  of  plants  so  that  they  may  .secure  the  insects  there  found,  and  it  is 
.supposed  the  meadow  mice  are  the  forms  which  utilize  the  highway  thus 
provided  that  they  may  secure  a meal  of  their  favorite  food  from  the  suc- 
culent roots  of  many  plants  / have,  however,  never  been  satisfied  that  the 
mole  in  sandy  soil,  is  not  very  destructive  to  young  pea  sprouts  just  as  they 
are  emerging  from  the  groimd." 

In  a number  of  moles  caught  in  March  1892  the  stomach  contents  con- 
sisted almost  entirely  of  finely  triturated  earthworms,  no  vegetable  matter 
being  present.  In  one  captured  in  Jan.  93  the  stomach  contained  nothing 
but  a few  delicate  fibrous  roots. 

Jack  Rabbits,  though  not  belonging  under  the  head  of  “gophers  and 
moles,”  are  such  a pest  in  parts  of  Eastern  Oregon  that  they  deserve  a pass- 
ing notice. 

in  some  portions  shooting  them  on  moonlight  nights  as  they  come  into 
the  young  orchards  is  practiced. 

Pieces  of  poisoned  melon  scattered  plentifully  through  an  orchard  has 
been  found  helpful,  the  rabbits  preferring  the  melon  to  the  bark.  Any 
vegetable  of  which  they  are  especially  fond  might  be  used  when  melons 
are  lacking.  The  two  following  recipes  are  recommended  as  making  ef- 
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fective  poisons:  Add  9 gals,  of  water  to  100  lbs.  of  'wheat.  To  this  add 

I tb.  of  phosphorous,  I tt).  of  sugar  and  I oz.  of  oil  of  rhodium.  Bring  to 
a boil  and  let  stand  over  night.  The  next  morning  stir  in  enoui^h  flour  to 
to  make  a kind  of  paste.  Scatter  this  over  ground  frequented  the 
animals.  The  second  recipe  is  yi  teaspoonful  of  powdered  strychnine, 
two  tablespoon fuls  of  fine  .salt,  four  tablespoonfuls  of  granulated  sugar. 
Shake  well  together  in  a tin  box.  If  placed  on  boards  this  becomes  hard 
and  rabbits  lick  it  eagerly, 

DESCRIPTION  OF  PEATE  III. 

The  first  figure  on  left  is  a male  pocket  gopher  {^'Thomomys  bulbivorus^ 
dorsal  view.  The  next  figure  is  a female  gopher,  ventral  view  to  show 
opening  of  pockets  on  side  of  head.  To  the  right  of  the  head  of  this 
specimen  is  a small  shrew.  The  shrews  are  small  mice-like  animals,  shy 
and  retiring  in  their  habits,  belonging  to  the  same  order  as  the  moles, 
strictly  carnivorous  and  very  pugnacious.  They  kill  and  eat  many  field 
mice,  and  not  infrequently  are  given  to  killing  and  eating  each  other. 

The  large  figure  to  the  right  of  the  female  gopher  is  a mole  {^Scapanus 
Towns€7idir\  and  to  the  right  of  that  two  meadow  mice  belonging  to  the 
genus  Arvicola,  The  first  skull  on  the  left  is  that  of  a pocket  gopher,  the 
next  one  that  of  a mole,  and  the  smaller  one  on  the  right  that  of  a field 
mouse,  The  picture  does  not  show  the  difference  in  dentition  between  the 
two  orders  Rodentia  and  Insectivora,  for  which  purpose  the  skulls  were  in- 
serted. The  female  gopher  pictured  was  in.  long  and  from  this 
the  length  of  the  other  specimens  can  be  easily  computed.  The  two 
gophers  were  taken  from  specimens  in  the  flesh;  the  mole  was  stuffed,  as 
were  also  the  two  meadow  mice.  The  shrew  was  an  alcoholic  specimen. 

ADDENDA 

The  following  notes  were  made  up  too  late  to  be  incorporated  in  the 
bcdy  of  the  text,  and  through  the  courtesy  of  the  printer  are  here  append- 
ed. 

March,  28th,  1893 — A pocket  gopher  just  secured,  containing  four 
young  embryos.  See  page  15. 

From  the  cheek  pouches  [not  to  be  confounded  with  the  pockets  of 
the  pocket  gopher]  of  a ground  squirrel,  captured  at  10  a.  m.  on  a day 
in  last  September,  by  Prof.  F.  E Loyd  of  Forest  Grove,  21.  i grams  or  50 
c.  c.  of  oats  were  taken,  an  indication  of  the  amount  of  damage  caused  by 
these  pests. 

The  galvanized  iron  tank  figured  in  Plate  II  cost  the  department  about 
$;^o.oo.  . The  wooden  frame  upon  which  it  rests,  and  the  cover  cost,  to- 
gether, about  I4.00. 

In  Fig.  2 Plate  I,  the  light  colored  spot  on  each  wing  of  the  first  cod- 
ling moth  figured  is  due  to  a break  in  the  -wing. 

The  details  in  the  beetles  [same  figure]  cannot  be  shown  with  the 
means  our  photographer  has  at  his  disposal. 

Bulletin  No.  12  from  the  Wyoming  Experiment  Station  is  just  received. 
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containing  remedies  for  “Ground  Squirrels.  ” They  advise  the  use  of  Bi-’ 
sulphide  of  Carbon  manufactured  and  sold  b}'  E.  R.  Ta3'lor,  Cleveland. 
Ohio,  for  lo  cents  per  lb.  on  board  cars  at  Cleveland.  A gallon  weighs 
about  TO  pounds  and  is  sufficient  to  treat  i6o  to  '200  holes.  The  u.sual 
method  is  practised;  saturate  a piece  of  cotton  the  size  of  an  egg  with  the 
fluid;  throw  it  down  the  burrow  and  stop  the  opening  with  earth.  -Never 
bring  this  inflammable  agent  nettr  a light  of  any  kind! ! 


Oregon  flgricaltural 
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DRAINAGE. 


(Address  Delivered  before  the  Marion  County  Horticultural  Society,  Salem,  Oregon.) 

During  the  past  week.  I was  asked  by  your  President  to  talk  to  you  on 
the  subject  of  drainage.  It  is  a subject  in  which  I am  deeply  interested,  and 
one  in  which  I feel  that  the  people  of  this  valley  ought  to  be  greatly  in- 
terested. 

I suppose,  from  what  I have  heard  from  those  who  came  to  this 
country  in  the  early  fifties  that  a large  portion  of  the  soil  was  then  in  tlie 
same  mechanical  condition  as  that  which  now  may  be  seen,  where  it  has 
neither  been  cultivated  nor  tramped  by  horses  and  cattle.  The  soil  was 
then  very  loose,  and  old  citizens  have  told  me, — and  I have  no  doubt 
about  the  truth  of  the  statement — , that  they  could  push  a walking-cane 
down  into  the  ground  two  or  three  feet  without  any  particular  effort. 

That,  to-day  }^ou  could  not  do.  There  has  been  a change  come  over  the 
mechanical  properties  of  the  soil — a change  not  due  to  the  climate— the  cli- 
mate is  all  right, — but  a change  that  is  due  to  3'our  methods  of  treating  the 
soil.  You  have  plowed  the  soil  when  it  was  wet,  sometimes  the  water  fol* 
lowed  you  in  the  furrow  protesting,  as  it  were,  for  being  disturbed.  You 
expected  the  rain  to  continue,  but  it  did  not.  Then  came  dry  weather  and 
the  sun  baked  the  soil.  This  has  been  repeated  for  years.  You  also  pas^ 
tured  3"our  lands  when  the  ground  was  wet,  and  soft,  and  \'our  horses  and 
cattle  puddled  the  whole  surface.  Thus  the  mechanical  conditions  of  your 
soil  has  been  changed  since  1850. 

I know  that  imagination  has  much  to  do  with  our  ideas  of  the  past.  For 
instance,  the  hills  do  not  look  so  high  to  me  in  my  old  home  as  they  once 
did — the  spring  is  not  so  far  away  from  the  old  house  as  when  I carried 
the  water.  But  making  due  allow^ance  for  all  the  freaks  of  imagination,  it 
is  doubtless  true  that  your  crops  were  better,  that  your  peach  and  apple 
trees  grew  more  thriftily  and  produced  better,  and  that  your  wheat  and 
oats  made  a greater  yield  then  than  now. 

It  is,  doubtless  true,  that,  even  in  the  fifties,  the  soil  needed 
under-drainage,  but  in  consequence  of  its  looseness  the  water  rapidly  sank 
out  of  sight  and  more  readily  e.scaped  into  brooks  and  rivers.  This,  it  can 
no  longer  readily  do,  because  the  soil  has  been  baked  and  puddled  until 
it  is  in  many  places  almost  impervious  to  water.  Hence  if  drainage  was 
needed  in  the  fifties  there  is  that  much  the  more  need  for  it  now,  and 
every  additional  year  only  adds  to  this  necessit>\ 

As  I travel  ov^er  this  valley  I see  but  little  land  that  would  not  be  great- 
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ly  improved  by  itnder-drainag'e.  I have  seen  none  that  did  not  need  it.  I 
have  no  doubt  that  there  may  be  some  such  favored  spot  somewhere  in  the 
valley.  Let  me  describe  it.  It  is  probably  in  some  river  bottom,  the  surface 
is  from  ten  to  twenty  feet  above  the  ordinar)^"  stag^e  of  the  water;  the  surface 
.soil  is  a sandy  loam  of  considerable  depth  resting  on  a bed  of  gravel.  Here 
the  rain  quickly  .soaks  down  through  the  loam  and  escapes  through  the 
gravel.  If,  however,  there  is  a layer  of  tough  clay  between  the  loam  and  the 
gravel,  the  clay  becomes,  as  it  were,  a bottom  to  the  bucket  and  prevents 
the  escape  of  the  water — we  call  the  result  a marsh. 

PURPOSES  OF  DRAINAGE. 

Let  us  now  see  what  the  purpose  of  drainage  i.s.  It  will  be  the  .same 
whether  for  the  prune  orchard  or  the  wheat  field. 

All  the  products  of  the  horticulturist  and  the  agriculturist  are  air-plants, 
that  is,  they  grow  in  the  air— the  roots  as  well  as  the  tops  mu.st  be  in  the  air. 
Of  course  the  roots  may  frequently  be  bathed  in  water  but  they  cannot  live 
for  a great  length  of  time  in  water,  or  under  it.  The  main  roots  of  the 
wheat,  will  under  favorable  circumstances,  extend  down  to  a depth  of  four 
or  five  feet;  the  same  is  true  of  timothy  and  clover.  If  you  have  any  doubt 
about  this,  dig  down  by  the  side  of  a wheat  plant  two  or  three  feet,  then 
with  a hose  gently  wash  away  the  soil  and  you  will  find  what  I have  stated 
to  be  true.  The  same  is  true  of  your  prune  and  apple  trees.  This  can  only 
happen,  however,  where  the  conditions  are  favorable. 

The  water-table  is  a term  used  to  express  the  level  at  which  the  water 
stands  in  the  soil.  During  a portion  of  the  year  the  water-table  in  this  valley 
is  almost,  if  not  at  the  surface  of  the  soil.  In  places  it  ma)^  be  a few  inches, 
and  in  others  a foot  below  the  surface.  In  many  of  the  wheat  fields  which 
I have  seen  along  the  R.  R.,  the  land  has  been  thrown  up  into  narrow 
ridges  and,  in  the  furrows  between  the  ridges,  the  water  has  been  standing 
practically  all  winter.  The  water-table  in  that  case  would  seem  to  be  on  a 
level  with  the  bottom  of  the  ditches  between  the  ridges  of  land.  If  you 
will  carefully  examine  such  a field,  you  will  discover  that  the  wheat  on  the 
.soil  farthest  above  the  water-table  (in  the  middle  of  the  land)  is  the  most 
healthful,  and  that  the  nearer  you  approach  the  water-table  the  more  weak 
and  sickly  is  the  plant.  There  is  no  accident  about  this.  If  you  would  ex- 
amine the  roots  of  these  plants  you  would  find  that  the  main  roots  had 
been  drowned  by  long  continuance  in  the  water  and  that  the  plants  are  now 
holding  on  to  life  simply  by  the  lateral  roots,  and  that  those  nearest  the 
water-table  had  but  little  surface  left  for  lateral  roots.  These  plants  show 
their  condition  by  the  yellow  color. 

That  which  is  true  of  the  wheat  plant  is  equally  true  of  the  apple, 
plum,  prune,  and  peach.  The  roots  of  these  trees  cannot  live  for  4,  5,  or  6 
months  under  water.  To  satisfy  yourselves  of  this  examine  the  rootlets 
that  have  pushed  themselves  down  into  the  soil  during  the  dry  season,  after 
they  have^been  immersed  for  months,  and  you  will  find  that  these  rootlets 
are  practically  dead  and  in  many  instances  that  the  external  covering  read- 
ily .slips  from  the  woody  part  of  the  rootlet.  Under  these  conditions  the 
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plant  or  tree  must  necessarily  loi^se  its  vigor  and  become  diseased,  because 
it  has  lost  the  power  of  resistance. 

If  you  wish  to  determine  the  depth  of  the  water-table  on  your  lands, 
make  an  opening  in  the  soil  i8  inches  square  and  30  to  40  inches  deep. 
Place  the  soil  removed  about  the  opening  so  as  to  prevent  the  surface 
water  from  entering.  The  depth  to  the  surface  of  the  water  in  such  an 
opening,  will  be  the  depth  of  the  water-table  below  the  surface,  because 
the  water  will  never  rise  higher  in  such  an  opening  than  in  the  neigh- 
boring soil.  In  fact,  the  water  will  always  be  a little  higher  in  the  adjacent 
soil  than  in  this  opening.  If  the  land  be  sandy  loam  it  will  be  but  slightly 
higher,  but  in  fine  clayey  soils  it  may  be  much  higher  on  account  of  great- 
er capillary  attraction.  In  properly  drained  lands,  the  water  ought  not  to 
stand  in  such  an  opening. 

Where  there  is  no  drainage,  and  when  for  a long  period  the 
water-table  lies  within  a foot  of  the  surface,  the  roots  and  rootlets  which 
during  the  dry  season  extend  below  the  water-table,  are  destroyed  by  the 
next  rainy  season.  The  effect  is  the  same  as  if  these  rootlets  were  cut  off 
at  the  same  depth  by  shears,  Thus  the  effqrts  of  one  season  are  destroyed 
before  the  next  begins.  Is  it  surprising  that  the  tree,  after  a few  years  of 
stunted  existence,  should  finally  give  up  the  unequal  contest  and  die? 

The  purpose  of  under-drainage  is  to  permanently  lower  the  water-table 
to  the  depth  of  the  tile.  If  the  tiles  are  placed  40  inches  below  the  surface 
then  the  water-table  will  be  40  inches  below  the  surface  provided  the  soil  is  not 
impervious  to  water,  and  the  carrying  away  of  the  water  from  the  surface, 
which  acts  like  a roof  on  your  house,  will  even  extend  the  depth  of  the 
water-table  so  that  it  will  be  more  than  40  inches. 

Let  us  suppose  that  the  proper  amount  of  tile  has  been  placed  in  the 
lands,  and  that  these  tile  are  properly  laid,  what  must  now  take  place  in 
order  that  they  thoroughly  drain  the  ground?  First  the  soil  when  ex- 
amined under  a microscope,  will  be  found  to  be  made  up  of  separate  par- 
ticles with  an  interstice  between  them.  These  interstices,  in  properly 
drained  soil,  ought  to  be  filled  with  air,  but  in  undrained  soil  they  are  filled 
with  water.  These  interstices  form,  as  it  were,  a series  of  tubes.  In  that 
part  of  the  soil  immediately  over  the  tiles,  referred  to  above,  the  water 
sinks  rapidly  by  gravity  to  the  tile  below  and  is  carried  away,  but  as  the 
interstices  referred  to  above  are  all  connected,  the  water  on  either  side  of 
the  drained  portion  would  be  forced  into  this  portion  by  gravity.  This 
would  account  for  the  drainage  immediately  over  and  near  the  tile. 

I said  that  the  water-table  would  in  time  be  almost  on  a level  with  the 
tile.  Let  us  see  for  a moment  how  this  is  accomplished.  If  the  tile  be 
only  partly  full  of  water  then  the  water  on  either  side  of  the  tile  would  find 
itself  unsupported  on  that  side  and  would  find  its  way  into  the  tile.  In  this 
way  we  should  soon  observe  that  little  channels  were  being  cut  back  from 
the  tile  on  the  plane  of  the  water-table.  At  first,  these  channels  would  be 
very  short,  only  a few  inches  in  length  but  by  constant  use  these  little 
channels  containing  little  streamlets,  increase  in  size  and  gradually  extend 
farther  and  farther  back  from  the  tile. 

This  affords  me  an  opportunity  to  express  some  words  of  caution. 
Don’t  expect  too  much  from  your  tile  the  first  year.  The  water  must  get 
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into  the  habit,  as  it  were,  of  going  into  the  tile  and  thus  escaping.  There 
must  be  time  given  for  these  litde  ehaiuels  to  ex;:ea  1 laterally  away  from 
the  tile.  The  first  year  they  may  not  extend  more  than  five  or  six  feet  on 
either  side  of  the  tile  and  hence  only  that  much — a strip  ten  or  twelve  feet 
wide — wall  be  drained.  The  next  year  these  channels  will  be  lengthened 
and  so  the  next,  so  that  at  the  end  of  the  seventh  year  your  tile  ought  to 
work  better  and  drain  the  ground  more  perfectly  than  the  first  year.  You 
will  be  surprised  at  the  amount  of  very  fine  sand  that  escapes  from  the  out- 
let of  your  tile  drains.  This  sand  comes  from  the  extension  of  the  little 
channels  which  have  been  cut  back  from  the  tile  on  the  water-table.  This, 
all  takes  time  as  was  said  before;  hence  you  must  be  patient  while  the 
water  and  gravity  are  helping  you  to  finish  the  work  of  drainage. 

It  is  frequently  asked  how  does  the  water  get  into  the  tile.  Well  it 
rises  up  on  the  underside,  between  the  ends  of  the  tile.  It  could  only  go 
down  through  the  top  of  the  tile  while  the  whole  tile  is  covered  with  water. 
The  water  all  goes  into  the  tiles  at  the  ends  of  the  sections.  It  does  not 
soak  through  the  body  of  the  tile.  Avoid  the  agent  who  wants  to  sell  you 
porous  tile.  You  don’t  want  that  kind  of  tile,  the  harder  it  is  burned  the 
better. 

Suppose  now-that  you  have  tiled  your  lands  and  removed  the  perma- 
nent water-table  40  inches  below  the  surface,  and  suppose  that  by  so  doing 
you  have  lowered  this  water-table  30  inches;  then,  you  have  practically 
opened  up  to  use  30  inches  of  soil  that  before  was  unused,  because  until  the 
air  could  circulate  freely  through  the  soil  no  chemical  changes  could  be 
made  and  no  food  for  plants  could  have  been  prepared  in  it.  Hence  when 
you  drain  you  prune  orchards  you  incease  the  possibilities  for  their  growth, 
and  the  old  orchard  which  has  practically  used  up  all  the  valuable  material 
near  the  surface  now  gets  a new  lea.se  on  life  in  this  new  soil. 

The  changed  mechanical  condition  of  this  permanently  drained  soil 
soon  begins  to  show  itself.  The  first  year  as  you  plow  across  the  lines  of 
the  tile  drains,  you  can  readily  tell  where  the  drains  are  located  by  the 
lightening  of  the  draft  on  the  team  and  the  friability  of  the  soil.  This  con- 
dition is  really  more  marked  in  the  tough  clayey  lands  than  in  black 
loams.  The  texture  of  the  clayey  particles  is  finer  and  the  interstices  small- 
er than  in  the  sandy  loam.  The  clayey  soil  holds  more  water  than  the 
loam,  because  the  interstices  although  smaller,  are  far  more  numerous.  This, 
however,  only  makes  the  necessity  for  drainage  that  much  the  more  im- 
portant. In  the  clayey  lands  the  tiles  must  be  closer  together  than  in  the 
loams  for  reasons  indicated  above. 

It  is  frequently  asked  how  close  must  the  tile  be  placed.  That  ques- 
tion I cannot  answer.  There  is  no  rule  that  can  be  followed.  In  clayey 
ground  the  tile  must  be  closer,  say  from  16  to  20  feet,  while  in  certain  loams 
equally  good  drainage  may  be  secured  at  40  to  50  feet  apart. 

The  next  question  which  may  arise  is  the  size  of  the  tile  to  be  used. 
This  depends  first  on  the  method  used  in  laying  the  tile,  and  second  on  the 
fall  or  grade. 

First,  if  the  tile  is  laid  by  guess  or  by  a water  level,  or  rather  by  ob- 
serving the  flow  of  the  water  in  the  ditch,  then  you  w'ould  better  use  a 6 in. 
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tile  where  a 3 in,  tile  would  be  abundant  on  a perfect  grade,  because  the 
grade  line  will  have  many  inequalities  in  it;  and  you  must  make  an  allow- 
ance for  the  parts  below  grade  to  be  filled  up  with  silt.  If  these  inequalities. 
up  and  down,  be  less  than  six  inches  then  some  water  will  continue  to  flow 
from  a six  inch  tile,  as  in  figure  No.  2 below. 


Figures  Nos.  i and  2 represent  tile  laid  on  an  imperfect  grade.  The  dark  portion  repre- 
sents the  silt  which  has  collected  in  points  below  the  grade  line.  The  light,  that  part 
not  filled. 

In  No.  I,  the  tile  is  choked  with  silt  at  A and  is  nseles.s. 

In  No.  2.  the  tile  is  partly  filled  at  C,  F,  and  G and  its  capacity  has  been  limited  to  that 
of  the  narrowest  point  as  at  F. 

The  probabilities  are  that  the  inequalities  will  be  more  than  3 inches 
and  that  tile  so  laid,  will  in  a few  years  be  entirely  filled  with  silt,  and  cease 
to  be  of  any  use  as  shown  in  figure  No.  I.  above.  However  great  the  care 
taken  in  laying  tile,  there  are  liable  to  be  slight  inequalities.  These  should 
however  be  reduced  to  the  minimun.  Where  there  are  not  more  than  2 in. 
fall  in  100  ft.,  and  where  we  have  nothing  better  than  the  eye  to  determine 
it,  it  is  very  easy  to  go  from  two  to  three  inches  below  the  true  grade  line 
without  discovering  it.  This  would  cause  a three  inch  tile  to  be  strang- 
ulated and  hence  useless.  If  tile  are  properly  laid  on  a grade  of  one  inch 
to  the  100  ft.  it  will  be  sufficient,  in  most  soils.  Such  a grade  is  over  four 
feet  to  the  mile,  which  is  greater  than  the  fall  in  many  of  our  rivers.  For 
this  reason  I would  never  recommend  tile  to  be  laid  by  a water  level.  If  a 
man  were  to  offer  to  furnish  the  tile  and  lay  them  for  nothing,  and  I had 
no  immediate  use,  for  the  land,  I think  that  I would  let  him  put  them  in, 
but  I certainly  could  not  afford  to  pay  for  it. 

I would  have  the  tile  put  in  on  as  perfect  a grade  as  possible,  first  because 
it  would  cost  but  little  more  to  do  the  work,  possibly  not  so  much,  and 
second  the  tile  that  I would  then  need  to  use  would  not  be  more  than  half 
the  size  otherwise  needed.  The  cost  of  the  tile  depends  on  the  size.  Thus, 
3 in.  about  18  cents  per  rod;  4 in.  25  cents  per  rod;  5 in  35  cents  per  rod;  6 
in.  50  cents  per  rod;  7 in.  70  cents  per  rod;  8 in.  90  cents  per  rod;  10  in. 
;^i.2o  per  rod.  Now  if  a three-inch  tile  properly  laid  could  be  used  where 
a 6 inch  tile  must  be  used,  under  the  other  methods,  then  it  would  be  much 
the  cheaper  to  lay  the  tile  on  a perfect  grade. 

To  estimate  the  size  of  the  tile,  the  amonnt  of  water  to  be  carried  away 
in  any  one  day  must  be  known.  A 10  in.  tile  on  a grade  of  3 inches  to  the 
hundred  feet  will  carry,  in  24  hours,  water  to  the  depth  of  one  inch  over 
an  area  of  60  acres.  The  amount  of  water  on  the  surface  of  one  acre 
when  one  inch  deep  weighs  about  112  tons.  Hence  a 10  in.  tile  would  carry, 
at  that  grade,  about  6,720  tons  in  24  hours.  A 3 in.  tile  would  carry  on  the 
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same  grade  an  equal  amount  of  water  from  3 acres  or  336  tons.  But  we 
can  rarely  ever  get  a 3 in,  tile  long  enough  at  a grade  of  3 in.  to  100  feet  to 
keep  itself  filled  with  water  for  24  hours.  The  water  can’t  get  to  it  fast 
enough.  By  an  experiment  which  I made,  I found  that  a 3 inch  tile  at  a 
grade  of  2 in.  in  one  hundred  feet  had  to  be  extended  to  a length  of  700 
feet  before  it  would  run  full  of  water,  when  the  soil  was  satnrated.  At  a 
gtade  of  3 in  to  the  one  hundred  feet  it  is  probable,  that  the  tile  could  be 
extended  to  1200  feet.  If  the  3 in.  tile  runs  just  full  of  water  then  it  car- 
ries all  the  water  that  would  be  carried  by  a 6 in.  tile  in  the  same  place, 
because  it  carries  all  the  water  that  can  reach  a tile  at  that  point.  Hence 
a larger  tile  would  be  _ useless.  , ' 

When  the  soil  has  been  properly  tiled  to  the  depth  of  40  inches  then 
the  water-table,  as  has  been  said,  has  been  lowered  to  almost  that  depth. 
The  interstices  between  the  particles  of  the  soil  are  now  filled  with  air,  and 
when  the  rain  comes  it  readily  passes  down  into  the  ground  forces  the  air 
out  and  saturates  the  soil.  If  one  inch  of  water  were  to  fall  in  24  hours  it 
would  saturate  the  soil  to  the  depth  of  about  30  in.,  and  unless  the  rain  fell  very 
suddenly  it  would  all  be  absorbed.  The  rain  water  contains  a large 
amount  of  carbonic  acid  gas,  a very  necessary  plant  food,  which  is  left  in 
the  soil,  while  the  water  escapes  through  the  little  channels  on  the  water- 
table  to  the  tile  drains.  Within  the  next  24  hours  this  water  is  carried 
away  and  leaves  the  soil  ready  for  the  next  water-bath.  In  the  meantime 
the  air  has  followed  up  the  water  as  it  passed  toward  the  water-table,  carry- 
ing with  it  its  heat,  imparting  it  to  the  soil,  and  helping,  at  the  same  time 
to  work  those  chemical  changes  which  stimulate  growth. 

In  addition  to  the  changes  in  the  mechanical  condition  of  the  soil, 
thorough  drainage  does  another  important  thing,  it  raises  the  temperature 
of  the  soil  during  the  rainy  season — winter  and  spring — and  makes  the  soil 
more  moist  during  the  dry  season.  These  are  conditions  certainly  greatly 
desired  by  every  farmer. 

In  undrained  lands,  there  are  but  three  ways  for  the  water  to  escape: 
first,  to  pass  through  the  soil  and  subsoil;  secondly,  to  flow  away  over  the 
surface  of  the  soil;  and  thirdly,  to  evaporate  and  escape  by  means  of  the  air. 
Only  a very  small  portion  of  the  rain  which  falls  in  this  valley  can  escape 
through  the  soil  and  subsoil.  Hence  the  greater  part  must  escape  either  by 
over-flow  or  evaporation. 

When  your  head  aches,  you  bathe  your  fore-head  with  ether — this 
quickly  evaporates  and  carries  away  from  your  temples  the  excess  of  heat. 
Let  it  evaporate  from  your  hand  and  you  feel  that  your  hand  is  colder.  The 
evaporation  of  the  water  from  the  surface  of  the  soil  has  the  same  effect  on 
the  soil  and  the  plants — it  lowers  the  temperature  of  the  soil  and  chills  the 
plants.  The  rapidity  of  growth  of  any  plant  depends  upon  moi.sture  and 
warmth. 

Properly  drained  land  is  therefore  warmer  than  the  undrained:  first,  be- 
cause the  amount  of  evaporation  is  lessened;  and  second,  that  which  is  just 
as  important  the  air  circulates  through  the  soil  down  to  the  water-table  and 
gives  up  to  the  soil  its  extra  heat. 

During  the  dry  season  the  air  circnlates  freely  through  well  drained 


lands,  because  it  is  friable;  and  as  the  soil  is  colder  Lbaii  the  air  it  causes  a 
condensation  of  the  moisture  in  these  currents  of  air  which  makes  the  soil 
moist.  All  know  that  the  more  thoroughly  pulverized  the  soil,  tlie  better 
it  withstands  drought.  By  proper  drainage  15  days  may  easily  be  gained 
ill  the  spring,  and  the  fall  may  be  extended  an  equal  time.  Thus  a mouth 
may  be  gained  for  maturing  various  crops. 

Some  one  usually  asks  during  these  talks  on  drainage  what  about  the 
roads?  Well,  if  you  will  drain  your  farm  and  make  an  Eden  of  it,  you  will 
then  have  something  to  make  roads  for,  and  with.  If  you  will  tile  drain 
your  roads  to  the  depth  of  40  inches — placing  a tile  on  each  side  of  the 
road-way — raising  the  center  of  the  road  so  that  the  water  will  run  off, 
you  will  have  ordinarily  good  roads,  and  especiall}-  is  this  true  if  you  drain 
the  lands  on  either  side  of  the  road.  No  energetic  community  need  to 
have  bad  roads  in  this  country,  nor  does  a town  or  city  need  to  have  muddy 
streets — don’t  wait  for  sewerage,  that  will  come  later,  but  tile-drain  your 
streets  and  grounds. 

method.s  of  f.wing  tiff. 

In  order  to  properly  under-drain  your  farm  there  should  fir.st  lie  a care- 
fully prepared  plan;  it  would  be  better  to  make  out  a complete  map,  drawn 
to  some  scale,  say  one  inch  to  the  hundred  feet.  The  first  thing  to  be 
secured  is  a proper  outlet,  second  the  position  of  the  mains  which  are  to  carry 
the  water  away.  The  size  of  these  must  be  adapted  to  the  amount  of  water 
to  be  carried;  and  third  the  lateral  drains.  I would  suggest  that  you  stake 
out  these  mains  and  laterals  just  as  you  wish  the  drainage  to  be  when  fully 
completed.  Drive  a good  stake  18  in.  long  down  into  the  ground  until  the 
top  is  even  with  the  surface  of  the  soil;  this  is  the  grade  stake.  By  the  side  of 
it  drive  in  a stake  two  feet  in  length  and  leave  one  foot  expo.sed;  this  is  the 
station  stake.  These  stakes  should  not  be  more  than  25  ft.  apart.  When  this 
has  been  done  get  an  engineer,  if  you  are  not  one,  and  have  a complete 
survey  made  of  your  lands. 

If  your  plan  shows  that  the  laterals  are  to  be  20  ft.  apart  and  you  are 
not  able  to  do  all  the  w'ork  in  one  season;  then  put  in  the  mains  and  put 
in  lateral  drains  80  ft,  apart,  the  next  year  make  the  laterals  40  ft.  apart, 
and  the  next  year  put  in  twice  as  much  tile  and  make  them  20  ft.  apart. 
The  same  grade  stakes  will  remain  through  that  period. 

The  engineer  will  give  you  the  depth  of  the  tile  at  each  stake  or  station 
and,  if  competent,  can  tell  you  the  size  of  the  tile  to  be  used.  This  will  cost 
something,  but  when  you  have  once  prepared  for  the  work  it  will  take  him 
but  a short  time  to  level  and  make  the  calculation  for  a thousand  rods  of 
tile.  If  this  is  properly  done  it  will  .save  many  times  its  cost.  We  speak 
of  houses  and  barns  as  being  permanent  improvements,  but  really  the  tile 
drainage  will  be  the  only  permament  improvements  that  you  will  ever  put 
on  your  lands.  A thousand  years  hence,  if  it  has  been  well  done  it  will 
still  be  new.  Hence  it  should  be  well  done. 

The  following  device,  illustrated  in  the  cut  below,  is  the  best  means 
that  I have  found  for  securing  a perfect  grade  in  laying  tile,  without  an  en- 
gineer to  test  the  work  as  it  is  completed. 
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Here  it  will  be  ob- 
served that  there  are  8 
stations.  The  survey 
show’s  the  depths  at  each 
grade-stake  as  follow’s: 
Stations  o 30  in. 

“ 1 40  „ 

“ 2 35  „ 

“ 3 40  “ 

“ 4-. 42  “ 

5  -...33  “ 

6  45  “ 

“ 7 50 

At  the  side  of  the 
grade-stakes,  stakes  a- 
bout  four  feet  in  length 
are  driven  into  the  ground 
w’hich  have  the  station 
marked  above  them.  On 
the  side  of  these  stakes 
is  a hook.  The  first 
stake  at  o is  driven  into 
the  ground  until  the 
hook  is  just  35  inches 
above  the  grade-stake. 

This  makes  the  bottom 
of  the  tile  just  65  inches 
below  the  hook.  The 
second  is  driven  into  the 
ground  until  the  hook  is 
just  25  inches  above  the 
grade-stake  making  the 
bottom  of  the  tile  just 
65  inches  below^  the  hook. 

The  ' other  stakes, | it 
will  be  observed,  have 
each  been  driven  into  the 
ground  until  the  hook 
is  just  65  inches  above 
the  bottom  of  the  tile. 

Then  a wire  (a  fine 
steel  w’ire  of  the  kind 
used  for  holding  stove- 
pipes in  place)is  stretched 
very  taught  on  the  ground 
between  the  two  inclined 
stakes,!  and  when  fasten- 
ed, it  is  then  lifted  into 
the  ho  oks  on  the  stakes. 
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This  wire  must  be,  if  the  survey  is  correct,  a straight  line  and  parallel  with 
the  bottom  of  the  ditch, and  just  65  inches  above  it.  This  wire  is  on  one  side 
of  the  ditch  but  not  over  it. 

In  the  preceding  illustration  the  line  Y is  a level  or  horizontal  line,  the 
line  X is  the  grade  line,  and  the  space  between  these  lines  indicates  the  fall. 

The  difficulty  in  constructing  a ditch  for  a tile  drain,  on  a grade,  may 
be  seen  in  the  cut  on  the  preceding  page.  The  upright  stakes  are  25  ft. 
apart,  but  it  will  be  observed,  that  a different  depth  is  required  at  each 
point.  The  tendency  is  to  make  the  ditch  at  all  points  about  the  same 
depth  below  the  surface.  In  that  case  the  bottom  of  the  ditch 
would  be  parallel  with  the  surface  Thus  in  the  illustration  the 
first  cut,  the  depth  of  one  spade,  about  15  inches,  will  have  a bot- 
tom parallel  with  the  surface  of  the  soil,  as  seen  at  D,  The  second  may  be 
made  in  the  same  way,  provided  it  does  not  reach  the  grade  of  the  tile.  In 
the  illustration  the  bottom  of  the  second  cut,  at  C is  placed  on  a grade  par- 
allel with  the  line  X by  means  of  the  measure  at  F.  The  third  cut.is  made 
in  the  same  wa}^  but  is  made  so  that  it  lacks  about  inches  of  being  to 
the  grade  at  which  the  tile  is  laid,  as  indicated  in  the  figure.  Then  with  the 
bottoming  tool,  or  spoon,  the  bed  for  the  tile  is  cut  out  carefully  until  the 
grade  line  is  reached.  This  will  be  determined  by  the  measure  indicated  at 
E.  These  measures  are  constructed  as  follows;  the  upright  piece  is  6 ft.  long 
and  2}4xH  in.  This  is  laid  off  in  inches.  Attached  to  the  upright  is  a 
movable  arm  Z about  18  in.  in  length  having  a thumb-screw  for  fastening 
it  at  any  point  on  the  upright.  This  arm  is  fastened  at  right  angles.  A 
plumb  is  attached  to  one  end  of  the  movable  arm.  The  movable  arm  in  this 
case  is  fastened  just  65  in.  from  the  bottom  of  the  upright.  Hence  when  the 
measure  is  placed  vertically  on  the  bottom,  if  the  grade  line  has  been  reached, 
the  arm  ought  to  touch  the  wire.  In  this  way  the  bottom  on  which  the  tile 
rests  may  be  made  a perfect  grade  and  parallel  with  the  wire. 

It  is  important  that  the  tile  be  placed  in  soil  which  has  not  been  dis- 
turbed, that  the  alignment  may  not  be  affected  by  the  tile  settling.  The 
tile  should  be  laid  so  that  the  ends  are  brought  as  close  together  as  pos- 
sible, and  so  that  the  tube  will  be  continuous. 

By  the  method  above  indicated  short  lines  of  tile  may  be  laid  on  a per- 
fect grade  without  any  survey  being  made,  by  first  determining  the  depth 
of  the  ditch  at  each  end  and  then  adjusting  the  wire  an 
equal  distance  above  each  end  and  in  a straight  line  between  these  points. 
The  height  of  the  wire  above  the  surface  of  the  soil  is  immaterial,  but  it 
must  be  placed  parallel  with  the  grade  on  which  the  tile  is  to  rest. 

Those  who  are  interested  in  the  subject  of  drainage  will  find  much  of 
interest  in  works  devoted  to  that  subject  by  such  authors  as  French,  Manly 
Miles,  Klipart,  and  Warring. 
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Plant  Diseases: 


THEIR  CAUSE  AND  PREVENTION. 


Though  there  is  much  literature  ou  this  subject,  it  is  scattered  through 
so  many  botanical  books,  magazines  and  experiment  station  bulletins  as 
to  be  inaccessible  to  most  Oregon  farmers,  who  lack  the  time  and  means,  as 
well  as  the  books,  necessary  for  the  study  of  vegetable  pathology.  A de- 
sire on  their  part  for  more  information  is  shown  by  the  many  letters  of 
inquiry  received  by  this  department  during  the  past  year. 

PURPOSE  OF  THE  BULEETIN. 

The  object  of  this  bulletin  is  to  present  to  Oregon  farmers,  in  a con- 
densed and  popular  form,  what  is  now  known  about  the  most  important 
diseases  attacking  cultivated  plants.  Fortunately  many  morbid 
conditions  destructive  in  other  states  have  as  yet  caused  little  damage  here, 
but  new  diseases  are  gradually  coming  in  and  agriculturists  should  be  able 
to  recognize  them  and  apply  proper  remedies  in  time  to  prevent  their  gain- 
ing a foot-hold  in  the  state.* 

The  methods  of  treatment  here  given  are  those  that  have  been  found 
most  beneficial  in  other  states  but  whether  they  will  prove  so  here  and  what 
modifications  are  necessary  can  only  be  determined  by  a careful  series  of  ex- 
periments which,  contrary  to  what  many  persons  suppose,  will  require  sev- 
eral years  for  their  completion. 

*Our  purpose  mav  be  misunderstood  by  some  who  think  that  only  the  direct  re- 
sults of  technical  expernnentation  should  be  included  in  experiment  station  bulletins. 
To  such  the  writer  would  sav  that  while  he  partially  agrees  with  them  he  thinks  some 
o-eiieral  information  on  this  subject  is  now  needed  in  the  state  and  hopes  that  the  bulletin 
will  prove  serviceable  as  an  introduction  to  investigations  the  results  of  which  will  be 
published,  from  time  to  time*  by  this  department. 
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ENEMIES  TO  AGRICULTURE. 

A successful  agriculturist  must  not  only  know  the  conditions  affecting 
plant  growth  but  be  able  to  recognize  the  enemies  of  his  crops  and  protect 
the  plants  from  them.  Weeds,  insects,  and  fungous  diseases  are  his  worst 
enemies,  t and  some  knowledge  of  their  nature  and  habits  is  necessary  to 
successfully  combat  them.  It  is  evident  that  the  more  thorough  his  knowl- 
edge of  plant  diseases  the  more  effective  will  be  the  means  employed  to 
destroy  them. 

Three  questions  regarding  these  diseases  are  of  great  importance  to  the 
husbandman,  namely : What  causes  them?  How,  and  to  what  extent,  do 
they  injure  plants?  How  shall  he  best  prevent  this  injury?. 

CAUSES  OF  DISEASE. 

Plants  live  and  are  healthy  only  while  repair  and  waste  are  properly 
balanced.  When  loss  becomes  greater  than  gain  the  plant  dies  from  old  age 
(maturity),  from  failure  of  food  supply  (starvation  and  suffocation),  or  from 
morbid  conditions  caused  by  an  injury  (disease). 

Plant  diseases  are  produced  in  various  ways:  by  fungi;  by  insect  injury; 
by  something  in  the  environment  of  the  plant,  or  by  a combination  of  these 
causes,  so  it  is  often  difficult  to  determine  their  exact  cause.  Insects  fre- 
quently weaken  plants  by  w’ounding  the  leaves  or  bark,  then  fungi  attack 
them  and  complete  the  injury  already  begun.  Sometimes  necessary  food 
elements  are  absent.  So  to  secure  the  best  results  the  Entomologist,  Hor- 
ticulturist and  Chemist  must  work  hand-in-hand  with  the  Botanist  in  de- 
vising remedies. 

ETIOLATION, 

Some  diseases  are  due  to  weakness  or  imperfect  nutrition  of  the  plants 
caused  by  improper  or  insufficient  nourishment  which  destroys  their  verdure 
making  them  pale  aud  sickly.  J 

This  blanching,  or  etiolation  as  it  is  called,  usuall}^  comes  from  over- 
shadowing the  plants,  if  this  is  the  cause  when  again  exposed  to  sunlight 
they  will  recover  their  normal  color.  Celery  and  plants  grown  in  dark 
rooms  or  under  the  shade  of  trees  are  familiar  examples.  This  disease 
which  is  often  aggravated  by  cold,  uncongenial  weather  and  bad  drainage 
predisposes  the  plant  to  fungus  attacks.  - 

Paleness  may  also  result  from  poverty  of  the  soil,  from  excessive 
moisture  and  from  the  depredations  of  insects  in  the  roots  or  stem,  con- 
suming the  plant  food  in  the  sap.  This  starves  the  leaf-cells  rendering 
them  unsusceptible  to  the  action  of  light.  ||  If  the  debilitating  cause  is  not 
removed  the  blanched  leaves  soon  wither  and  droop  or  shrivel  up  and  drop 
off  according  to  the  extent  of  injury. 

Chlorosis  is  a pallid  condition  of  plants  exposed  to  direct  sunlight. 
The  best  remedy  is  watering  them  with  a weak  solution  of  green  vitriol. 

defoliation. 

When  growing  leaves  are  injured  by  insects  or  noxious  vapors,  growth 
of  the  margins  being  arrested,  the}^  become  curled  and  crumpled. 

t F.  L.  Scribner,  Weeds  of  the  Farm,  Bui.  Tenn.  Ex.  Sta.,  Oct.  iS88,  Vol.  i No.  3 p 29 

I M.  T.  Masters,  Plant  life  on  the  Farm,  1884,  pp.  1 14-15. 

\ B.  D.  Halsted,  N.  J.  Experiment  Station,  Rep.  1892,  pp.  298  and  303. 

I Wm,  Rhind,  Vegetable  Kingdom,  1855, p.  132. 
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FIG.  1 — Healthy  Pear  tree. 

Sunburn  and  fungi  often  cause  irregular  brown  patches  of  decayed  tis- 
sue which  may  spread  and  gradually  involve  the  whole  leaf. 

If  from  these  or  other  causes  a tree  loses  its  foliage  in  early  summer 
its  growth  will  be  stunted  ^ as  owing  to  impaired  nutrition  a thin  layer  of 
wood  is  formed  that  season  and  probably  the  next  also.  Vigorous  plants 
may  produce  a second  crop  of  leaves  later  in  the  season  but  this  will  be  at 
the  expense  of  next  year’s  buds,  as  nutritive  material  in  the  crude  sap  sent 
up  by  the  roots  must  be  elaborated  and  returned  for  the  use  of  the  plant. 


EFFECTS  OF  FROST. 

Other  causes  of  plant  debility  are  too  rapid  growth  and  sudden  chan- 
ges of  temperature. 

High  temperatures  usually  cause  wilting,  water  being  given  off  from 
the  leaves  more  rapidly  than  it  is  absorbed  hy  the  roots.*  This  maybe  pre- 
vented by  shading  or  watering  the  plants  before  the  cells  lose  their  neces- 
sary fullness  and  the  sap  ceases  to  flaw  readily.  Tow  temperatures  dis- 
turb the  leaf  functions  and  chlorophyll  being  imperfectly  formed,  give  the 
plant  a yellow  tinge  as  in  frosted  wheat.  Occasionally  the  sap  freezes  in 


*1  H.  M.  Ward,  Timber  and  its  diseases,  1889,  p.  244. 
* G.  L.  Goodale,  Physiological  Botany,  1885,  p.  277, 
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the  cells  rupturing  their  walls  and  causing  death,  the  leaves  then  become 
limp  and  blackened.  When  plants  are  frosted  the  fluid  contents  of  the 
cells  escape  and  freeze  in  the  intercellular  spacesf  arresting  all  vital  func- 
tions. If  gradually  thawed,  the  water  may  be  re-absorbed  and  life  action 
resumed,  j 

SUN  SC.\LD. 

Light  spring  frosts  and  chilling  winds  often  damage  green,  immature 
wood  of  fall  growth  or  young  growing  shoots  and  buds  so  slightly  as  to  be 
unnoticed  at  the  time  but  still  cause  a withered  or  blighted  appearrance, 
called  sunscald,  later  in  the  season.  ' The  bark  begins  to  crack  and  peel  off, 
the  inner  bark  dies  and  the  branches,  sometimes  the  whole  tree,  die. 
Sometimes  the  bark  rots  off  near  the  ground  where  it  was  surrounded  by 
snow  during  the  winter,  thus  killing  the  tree  the  second  season.  This  may 
be  prevented  by  wrapping  the  trunk  or  branches  with  coarse  cloth. 

The  best  remedy  is  to  have  the  wood  fully  matured  before  winter  sets 
in.  Avoid  the  application  of  rich  manures  late  in  the  season, and  root- 
prune  by  plowing  around  the  trees  about  the  middle  or  last  ot  August  to 
check  a late  growth  of  branches. 

DECAY  AND  DEATH. 

Death  may  be  sudden  and  complete  as  in  trees  broken  by  the  wind  or 
struck  by  lightning;  or  it  may  be  partial  and  gradual  when  caused  by  fung- 
ous attacks,  dust,  exposure  to  noxious  vapors,  or  loss  of  leaves.  Decay 
may  begin  in  the  roots,  in  the  stem,  in  the  intermediate  collar,  or  in  the 
leaf-cells. 

Death  of  the  roots  from  decay,  exposure  to  the  air,  drouth,  or  ravages 
of  insects  larvae,  mice,  gophers,  etc.  produces  effects  similar  to  those  given 
under  etiolation.  Injuries  to  the  leaves  and  stem  are  given  under  the  ef- 
fects of  frost,  sun-scald,  and  parasitic  fungi. 

When  small  branches  are  bent  or  partially  broken  the  parts  will  re- 
unite on  being  properly  secured  in  their  natural  positions,  provided  the 
limbs  are  not  crushed.  1| 

KEEP  YOUR  PLANTS  HEALTHY. 

Remember  always  that  plants  do  not  succumb  to  disease  until  thev 
have  in  some  way  become  weakened,  so  when  they  present  a sickly  appear- 
ance seek  for  the  causes  of  weakness,  remove  them,  if  possible,  and  then 
apply  preventive  or  curative  treatment  according  to  the  nature  of  the  case. 
Prevention  is  the  best  and  cheapest  remedy. 

Pay  attention  to  the  general  health  of  your  plants,  see  that  they  are  not 
overcrowded,  that  they  have  a suitable  soil,  neither  too  wet  nor  too  dry,  and 
one  containing  the  food  elements  necessary  for  their  best  developement. 
See  also  that  their  vitality  is  not  sapped  by  the  ravages  of  insects  and  fungi 
which  always  cause  the  most  injury  to  the  weakest  plants. 

AVOID  INSECT  INJURY. 

There  are  a large  number  of  diseases  caused  wholly  or  in  part  by  in- 
sects but  as  the  Entomologist  exercises  perpetual  jurisdiction  ^overj  them, 
few  are  mentioned  here.  Those  desiring  further  inforniation'’are  referred 
to  him  and  to  bulletins  number  3,  5,  10,  14,  18,  and  25  of  this  Station, 

+ Otto  Lugger,  Minn.  Ex,  Station,  Jan.  1889,  Bui.  No.  5,  pp.  46-51. 

+ M.  T.  Masters,  Plant  life  on  the  t'ami,  1884,  pp.  64-5. 

i>  S.  T.  Maynard,  Hatch  Ex.  Station,  Mass.,  Bui.  No.  8,  Apr.  1890,  p.  7-8. 

II  Wm.  Rhlnd,  Vegetable  Kingdom,  1855,  p.  35. 
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The  serious  injuries 
caused  by  scale-insects  or 
bark-lice  yCoccidce ^ are 
frequently  mistaken  for  fun- 
gous diseases  which  they  oc- 
casionally resemble,  but 
careful  scrutiny  under  a 
hand-lens  wall  usually  dispel 
all  doubt. 

ERINOSE. 

The  name  erinose  is  now 
used  to  designate  a leaf 
disease  caused  by  a minute 
spider  [acarid)  but  formerly 
thought  to  be  a fungus. 
The  appearance  of  the  af- 
fected grape  leaves  is  simi- 
lar to  that  caused  by  the 
downy  mildew  from  which 
it  may  be  readily  distin- 
guished under  a microscope. 
Thus  examined  the  spots 
are  seen  to  be  composed  of 
shining  hair-like  growths 
with  enlarged  tips  quite  un- 
like the  branched  fungus. 

FIG.  3 Eower  surface  of  grape  leaf  attacked  by 
Erinose. 


FIG.  4.  Cross  section  of  leaf  through  one  of  the  galls  showing  the  hairs  a formed 
from  elongated  epidermal  cells,  two  of  the  animals  b b and  one  of  the  eggs  c. 

J.  H.  Comstock,  Introduction  to  Entomology,  1888,  pp.  134-5. 
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Erinose  usually  appears  iii  early  summer  as  small,  white,  raised  spots 
scattered  over  the  lower  surface  of  the  leaves,  these  soon  enlarge  and  be- 
come a dark  reddish-brown  color.  Leaves  attacked  when  young  do  not  at- 
tain normal  size  and  if  badly  infested  become  curled  with  the  convex  side 
uppermost.  This  disease  rarely  makes  much  difference  in  the  crop  r rd 
when  necessary  the  multiplication  of  the  insect  may  be  checked  by  re- 
peated applications  of  sulphur  to  the  young  shoots.f 

MOSS  COVERED  TREES. 

Mosses  and  lichens  though  not  parasitic  often  cover  trees  impeding  the 
circulation  of  air  and  hastening  decay  by  retaining  water  about  the  branch 
es.  When  enveloping  young  shoots  they  intercept  light  and  interfere  with 
the  development  of  wood  and  the  production  of  foliage.  J In  early"  spring, 
before  the  buds  open,  spray  the  trees  with  lye  which  will  not  only  kill  the 
lichens  growing  on  the  trees  but  also  destroy  the  many’  fungus  spores  lodg- 
ing on  them  and  on  the  branches.  ; 

PARASITIC  FUNGI. 

As  most  plant  diseases  are  due  directly  or  indirectly  to  attacks  of  fungi, 
is  is  necessary  to  know  something  about  them.  They  are  minute  flower- 
less plants  destitute  of  the  green  coloring  matter  called  chlorophyl  and  thus 
unable  to  assimilate  food  for  themselves.  There  are  two  kinds,  saprophy- 
tes those  that  live  on  dead  organic  matter,  and  parasites  those  that  draw 
nourishment  from  living  plants  called  their  hosts.  j|  The  common  mush- 
room is  a saprophyte  while  corn  smut  and  apple  scab  are  parasites. 

Scientists  formerly  thought  that  the  vegetable  parasite  was  a diseased 
condition  of  the  host  itself,  for  example,  that  the  rust  of  wheat  was  only 
the  degenerated  cell  tissue  of  the  wheat  plant.  Though  much  study  is  still 
needed  to  disclose  the  best  methods  of  preventing  the  growth  and  develop- 
ment of  fungi,  botanists  now  know  that  they  are  the  descendants  of  pre- 
existing forms;  that  they  begin  their  growth  outside  of  the  host-plant  and 
gain  entrance  by  penetrating  the  membranes  or  through  the  stoniates,^ 

Their  niyceha  (“vegetative  system"  )usually  grow  within  the  body  of 
their  host  but  some  like  the  “Surface  Mildews grow  on  the  outside  send- 
ing small  fibers  called  haustoria  into  the  tissues  of  their  host  through  which 
they  pass,  abstracting  food  much  like  roots  through  the  soil.ff  In  naming 
fungi  the  fruit  ( consisting  of  spores  which  are  analogous  to  seeds  ) is  made 
the  basis  of  claSvSification  as  the  reproductive  system  is  more  diversified  than 
the  vegetative  one  and  the  differences  are  nicwe  readily"  described. 

USE  OF  FUNGI. 

The  only  use  of  fungi  seems  to  be  in  checking  the  growth  of  noxious 
plants  by  closing  their  stomates  (“breathing  pores’’)  thus  choking  them  to 

t F.  L Scribner  in  U.  S.  Dept,  of  Agr.  Rep.  1887,  pp.  361-63. 

I J.  D.  Hooker,  Descriptive  and  Analytical  Botany,  1872,  p.  948. 

^ Wm.  B.  Alwood,  Va.  Ex.  Station,  June  1892,  Bnl  No.  17,  p.  64. 

II  Bennett  and  Murray,  Cryptogamic  Botany,  1888.  pp.  316-17. 

1[  T.  J.  Burrill,  Par.  F'ungi  of  111.  St.  Fab.  of  Nat.  His.  Art.  Ill,  part  I,  1888,  pp.  143-4. 

* Periosporiacese. 

t+  T.  J.  Burrill,  1.  c.  Art.  VI  part  II,  1888,  pp.  387-88. 

n P'.  L.  Scribner,  in  U.  S.  Dept,  of  Agr.  Rep.  1885,  pp.  76-7. 
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deafh  as  in  the  black-rust  on  Pin-weed  and  Skunk- weed.'/.  They  thus  do 
much  toward  destroying  the  many  weeds  found  in  the  gardens  and  oi- 
chards  of  the  state.  If  they  confined  themselves  to  weeds  alone  all  would 
be  well  but  they  seem  to  prefer  the  more  delicate,  richly  fed  and  juicy  cul- 
tivated plants  which  they  eagerly  attack.  So  we  cannot  depend  on  these 
parasites  as  weed-killers.;]  The  poor  host  becomes  weakened  and  a]ipears 
taller,  slenderer  and  paler  than  the  healthy  plants.  The  result  of  a fungus 
attack  is  either  total  destruction  of  the  plant  or  an  abnormal  development 
and  distortion  of  the  affected  parts  as  in  the  plum-wart,  plum-pockets,  or 
the  club-foot  of  cabbage. 


FIG.  5 Powdery  mildew  of  gooseberry,  i.  Mycelium  witli  couidiophores  a and  coni- 
dia  b in  rows,  as  found  on  the  leaf  surface.  2.  Pycnidia  discharging  spores.  4.  .V  young 
perithecium.  6.  Ripe  perithecium  with  appendages.  It  has  been  broken  open  and  the 
spore  sac  (ascus)  is  escaping.  7.  A spore  sac  showing  the  eight  spores.  U.'S.  Dept,  of 
Agr.  Rep.  1887,  P,  395. 


g Puccinia  Giliae,  Hark?  on  (7ilia  intertexta,  Steud  and  (i.  squarrosa,  H.  & A.  These 
are  new  hosts,  so  far  as  I am  able  to  ascertain  with  the  limited  literature  at  mvcommaud. 
The  fungus  proved  very  destructive  to  these  weeds  during  the  summers  of  1892-3  causing 
large  patches  of  them  to  turn  yellow  and  die  long  before  the  summer  was  over. 

II  B.  D.  Halstead,  N.  J.  Ex.  Sta.  Rep.  1892,  pp,  342-5. 


DA  MAGIC  CAUSED  BY  EUXGl. 


( :■ 


Of  the  man}'  examples  of 
climate  done  by  fnngi,  two 
must  suffice. 

Prof.  Harwood  says ‘‘Alow 
estimate  of  the  loss  in  Michi- 
gan this  year  from  Oat  Smut  is 
one  million  dollars.  Dr 
vS'mrtevant  gives  * the  annual 
loss  in  central  New'  York  as  93^ 
per  cent,  which  he  considers  a 
fair  average  for  the  \ eastern 
United  States.  ; 

Dr.  Burrill  estimates!  the 
dam  ige  annualh'  caused  in  Ill- 
inois by  Wheat  Rust  at  more 
than  500,000  bushels  valued  at 
5i75>0'30-  Prof.  H.  L.  Bolley 
says;  j ‘‘In  Indiana  it  amounts 
to  from  ^300.000  to  ^500,000  an- 
nually and  for  the  United  State.s 
at  least  one  per  cent,  or  more 
than  54,102,000.”  ' ■■ 

PRPCVENTION  OF  FUXGUS 
.ATTACKS. 

Though  the  damage  caused 
by  plant  diseases  in  the'United 
.States  amounts  annually  to  sev- 
eral millions  of  dollars,  peo- 
ple see  their  crops  injured  or 
de.stroyed  wnthout  attempting 
to  prevent  the  injury,  thinking 
it  inevitable,  w’hen,  by  a little 
effort  and  at  slight  cost,  most  of 
these  diseases  could  be  prevent- 
ed and  the  harvest  correspond- 
ingly increased.  For  example: 
Prof.  .Swingle  says:  ||||‘‘The  net 
gain  from  universal  seed-treat- 
ment of  oats  in  the  United 
.States  during  the  decade  ending 
1890  would  have  been  more 


Mich.  FCx.  Sta.  Bui.  No.  87.  Sept.  1887,  pp.  3 and  8. 

* Bui.  Bot.  Dept.  Iowa  Agri.  Col.,  Nov.  1884,  P.  125,  quoting  from  a bulletin  of  the  N. 
V.  BCx.  Sta. 

+ T.  J.  Burrill,  1.  c.  Art  in  part  i P.  145. 

+ Perdue  Ex.  Sta.  Bui,  No.  26,  July  1889,  p.  8-9. 

j;?  F.  L Scribner  in  U.,  S.  Dept,  of  Agr.  Rep.,  1885,  p.  76. 

nil  W.  T.  Swingle,  in  Farmer’s  Bui.  No.  5,  U.  S.  Dept,  of  Agr. 
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than  |i, 624, 570.  An  l Prof.  Kellermaii  tells  u^t  that  “The  yield  of  oats 
when  treated  with  hot  water  is  increased,  not  simply  by  an  amount  which 
equals  the  portion  destroyed  by  smut,  but  by  at  least  twice  that  amount’’ 
which  would  make  a saving  of  $3,250,000  in  this  disease  alone.  A fair  idea 
of  the  enormous  annual  loss  can  only  be  gained  by  adding  up  the  damage 
occasioned  by  all  the  rusts,  smuts,  blights,  mddews,  moulds,  etc,  so  preva- 
lent in  many  places. 


vSince  these  fungi  develo]) 
mostly  within  the  tissues  of 
their  hosts,  there  is  little  ])ossi. 
bility  of  saving  a plant  onc^^ 
really  infected,  for  what  would 
kill  the  ])arasite  would  proba- 
bly kill  ( r seriously  injure  the 
host  also.  Our  chief  object 
then  is  alwavs  preventive,  th  it 
s to  ])rolect  the  plant  by  a thor- 
ough apjilication  to  its  exposed 
surface  of  some  preparation 
which  shall,  without  injuring 
the  plant,  kill  or  prevent  the 
germination  of  fungus  spores 
that  may  alight  mpon  it.  j 


FIG.  7.  Green  and  healthy  Peach. 


S P R A 1 N G M I X T i;  R }.;S . 

A number  of  such  prep- 
erations  have  lieen  tested 
with  good  results  and  some 
of  the  more  ini])ortant  form- 
ulas are  giv’en  below.  The 
basis  of  most  fungicides  is  a 
solution  of  copper  sulphate 
which  is  an  ideal  remedy  be- 
ing both  cheap  and  effective. 
Oregon  foliage  is  more  readi- 
ly injured  than  that  T east- 
ern .states,  ^ ,‘-0  care  should 
be  taken  not  to  hare  the  sol- 
utions so  strong  as  to  burn 
the  foliage.  The  strength  of 
all  mixtures  should  be  suited 
to  the  severity  of  the  disease, 
the  condition  of  the  plants 
and  the  localit^•. 


FIG.  8.  Red-spotted  and  prematurely  npe.  IJ,  S,  Dept,  ot  A«r  Rep  1S88,  P.  404. 


1.  Bordeaux  7nixture-d  Sulphate  of  copper  6 pounds,  quick  lime  6 

+ Kansas  Ex.  Station,  Bid.  No,  22,  Amr.  1891,  ]).  81. 

X B.  D.  Halstei,  Rep.  N.  J.  P'x;.  Station,  1S91,  n.  239. 

E.  R.  Eake,  Bui.  No.  3,  Or.  Ex.  Sta.,  Oct.  18S9,  pp.  3-4, 

* Rep.  Oregon  State  Board  of  Horticulture,  1893,  p.  91. 
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pounds,  water  22  gallons.  Dissolve  the  powdered  biue-stoiie  in  hot  water, 
slake  the  lime  in  another  pail,  mix  the  solutions  thorough!},  when  cool, 
straining  them  through  a coarse  cloth  and  dilute  to  22  gallons.  Try  a 
more  dilute  solution  using  fifty  gallons  of  water,  this  cheaper  and  more 
easily  applied  mixture  will  probably  prove  as  effective  for  many  diseases. 

2.  Modified  eau  celeste:  Sulphate  of  copper  i pfound,  Sodium  car' 

bonate  2 pounds,  strong  aqua-ammonia  1^2  pints,  water  30  gallons.  Dis- 
solve the  blue  vitriol  and  washing  soda  separately  in  water  and  when  cool 
carefully  add  the  ammonia.  Then  dilute  for  use.:|;:|; 

3.  Anunoniacal  copper  carbonate:  Into  a large  dish  pour  one  quart  of 

strong  ammonia  acid  three  ounces  of  copper  carbonate  and  stir  rapidly. 
The  clear  liquid  thus  for  usd  m ly  be  kept  bottled  till  needed  when  it 
should  be  diluted  to  22  gallons, 

4.  Liver  0/ sulphur:  seven  owners  of  potassium  sulphide  in 

22  gallons  of  water.  A stronger  solution  used  for  soaking  seed  oats  is 
made  by  d ssolv.ng  one  pound  of  the  sulphide  in  24  gallons  of  water. 

5.  Iron  sulphate  solution:  Dissolve  5 pounds  of  green  vitriol  copperas) 
in  22  gallons  of  water  and  use  immediately.  1 

6 Lye  for  spraying  trees  Concentrated  lye  4 cans,  water  22  gallons. 

7.  ifisinfecling  solution  for  pruning  tznives:  Take  crude  carbolic  acid 
one  pint;  strong  w 1 ile  o.l  soap  one  gallon.  Mix  with  two  gallons  of  boil- 
ing water,  let  tiie  mixture  .stand  for  24  hours  and  then  add  7 gallons  of  soft 
water,  t 

. Combined  fungicide  and  insecticide:  j Add  two  ounces  of  Paris  green 
or  j.ondon  purp.e  to  each  25  gallons  of  Borcleaux  mixture.  London  purple 
must  be  used  instead  of  Paris  green  in  all  fungicides  containing  ammonia. 
Mix  2 ounces  of  i^ondon  purple  with  two  ounces  of  lime  and  add  to  each 
25  ga.lons  of  eau  celeste. 

9.  Corrosive  sublimate  solution:  Dhssolve  C/z  ounces  of  bichloride  of 
merc.ir}  .11  30  g ilions  of  water. 


■pi^.  .ST’’^.\V:XG  ORCHARD. 


II  F.  I..  .Scribner.  Teiin.  Kx.  Sta.  Brl’.  C..  Mav  1^.  iSg-'.  p.  6. 

F.  L Scribner,  Sec.  of  Ve  Path.  V . S,  Dept,  of  Ac^r.  Cir.  Xo.  5.  p.  7. 
i|  G.  McCarthy,  X.  Car.  Ex.  .Sta.  Bill.  .\'o.  76.  Ma-ch,  1S91,  p.  5. 

W,  B.  .\lwood.  Va.  Fhx.  Sta.  Bui.  Xv>.  17.  June  1892  p.  69. 

+ J.  I.  Black.  Cultivation  of  the  Peach  and  Pear,  1886,  p,  283, 

I B.  D.  Halsted,  X T.  Ex.  .Sta.  Rep.  1892,  p 141. 

\ II.  I..  Bolley.  X.  Dak.  Fix.  Sta.  Bui.  Xo.  9,  March  1893,  p.  32. 
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SPRAYING  MA0HINP;RY. 

An  expensive  outfit  is  not  necessary  in  order  to  protect  your  plants;  the 
essentials  are  a rl auble  acting  force-pump,  a barrel  or  other  receptacle  for 
t’l  ' in  xture,  and  a no-^.  le  which  will  throw  a very  fine  syray  for  a long  dis- 
t i ct>.  The  pump  should  be  mounted  on  a barrel  and  placed  in  a cart  so  as 
to  he  readily  moved  abc.ut  in  the  orchard  and  vineyard. 


In  small  orchards,  vineyards,  or 
gardens  knapsack  spra)"ers  are  often 
convenient  and  with  a Vemiorel  noz- 
zle which  throws  a fine  fog-like  spray 
do  good  work. 

Success  and  economy  in  spraying 
depend  largely  on  the  nozzle  used, 
and  the  ability  to  place  the  spray  just 
where  it  is  needed  is  the  great  object 
to  be  attained.  The  Nixon  or  Climax 
nozzle  is  said  to  be  the  best  for  tall 
trees  as  it  throws  a strong  spray  for  a 
long  distance,  but  both  this  and  the 
above  are  effective  and  give  good  re- 
sults. The  Nixon  Nozzle  and  Machine 
Co.,  Dayton  O.;  the  field  Force-pump 
Co.,  Dockport,  N.Y. ; Mitchel,  Lewis, 
Staver,  and  Co.,  Portland,  Or.,  and 


VERMORKL  NOZZLE. 


many  other  well  known  firms  carry  large  stocks  of  reliable  pumps  and  noz- 
zels;  For' a 'fuller  account  of  spraying  machinery  see  the  bulletins  of  this 
Station.* 

. ^ ECONOMY  IN  SPRAYING. 

Does  spraying  pay?  Yes,  when  the  work  is  well  and  carefully  done.  Tiie 
trees  orwines  should  be  thoroughly  wet  so  there  will  be  a thin  layer  of  tl;e 
fungicide  over  the  entire  plant  surface.  Do  not  wast-  the  mixUir(.s  bv 


1 


P'lG.  II.  Anthraciiose  of  the  grape.f  i A bunch  of  grapes  partially  destroyed. 

drenching  the  plants  so  the  solution  drops  to  the  ground  like  rain  covering 
the  gra.ss  and  poisoning  stock  that  may  be  pastured  in  the  orchard.  Begin 
spraying  early  but  never  spray  while  the  plants  are  in  bloom.  Spray  early 
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in  the  morninj^  or  late  in  the  afternoon,  if  the  day  is  hot,  to  avoid  injury 
to  the  foliage. 

It  his  bei'i  foan  i by  e'cperi inputs  in  Ohio  orchards  that,  at  a cost  less 
than  15  cents  a tree,  both  insects  and  fungus  diseaises  can  be  held  in  check 
and  the  value  of  the  crop  doubled  which  will  more  than  pay  the  expense  of 
spraying,  f At  Smyrna,  Del.  1200  vines  were  sprayed  five  times  with  Bor- 
<leaux  mixture  for  black  rot  at  an  expense  of  3 cents  a vine,  giving  a net 
saving  of  $62.60  per  acie  j over  the  unspra^’ed  vines.  In  another  experi- 
ment the  profit  from  treatment  was  72  cents  per  vine.;/  Dr.  Halsted  says;  |1 


FIG.  12.  2,  Enlarg’ed  vertical  section  of  diseased  FIG.  13.  4,  Mature  “summer 

berry,  shewing  epidermis  and  _ sub-epidermal  spores”  (conidia.) 

1i,sue.  Large  numbers  of  conidia  spores  are 
developed  beneath  the  epidermis  a which  they 
rupture  and  escape  d. 

“In  a poor  season  it  pays  to  spray  in  order  to  save  as  much  of  the  product 
as  possible  and  in  years  of  abundance  it  is  likewise  profitable,  that  the  pro- 
duct may  be  increased  in  attractiveness  and  thereby  catch  the  eye  of  the 
purchaser.”^ 


When  a diseased  plant  is  too  far  gone  to  be  saved  by  spraying,  prompt 
meosures  should  always  be  taken  to  prevent  infection  the  following  season 
of  healthy  neighboring  plants,  of  the  same  kind,  by  carefully  cutting  off 
aud  burning  all  affected  parts  which  may  harbor  fungus  spores  during  the 
winter. 

NEED  OF  CO-OPERATION. 

Thoroughness  is  the  secret  of  success  and  epidemic  plant  diseases  can- 
not be  successfully  combated  without  the  earnest  co-operation  of  all  living 
in  an  infected  region,  since  one  infested  field  or  orchard  is  a breeding  place 


t W.  J.  Green,  Bui.  O.  Ex.  Sta.,  Dec.  1891,  Vol.  IV,  No.  g,  p.  208. 
t F.  D.  Chester,  Del.  Ex.  Sta.  Bui.  No.  6.  Oct.  1889,  pp.  3 and  13. 
‘i  Del.  Ex.  Sta.  Bui.  No.  10,  Oct.  1890,  p.  14 
II  N.  J.  Ex.  Sta,  Rep.  1891,  p.  235. 
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from  which  the  germs  of  disease  are  wafted  over  the  neighborhooc''.  The 
most  perfect  co-operation  is  that  enforced  by  law.  The  New  Jersey  E <per- 
iment  Station  has  power  to  destroy  crops  infested  with  new  or  dangerous 
fungi  and  the  state  reimburses  the  owners.*  California  and  Washington 
have  appointed  inspectors  of  fruit-pests  with  power  to  quarantine  plants 
and  fruit  packages  believed  to  contain  disease  germs  liable  to  spread  conta- 
gion.f  Many  other  states  have  effective  laws  for  the  suppression  of  fungus 
diseases  and  are  rigorously  enforcing  them. 


NEED  OF  EEGISEATIVE  ACTION. 

Why  can  not  Oregon  follow  their  example?  Our  fruit  is  naturally  bet- 
ter than  theirs,  f owing  to  advantages  of  soil  and  climate  ^ and  will  if  kept 
free  from  scab  and  blight  continue  to  bring  higher  prices  in  the  market. 
Why  do  we  now  see  so  many  scabby  apples,  blighted  pears,  and  rotting 
peaches?  Simply  because  some  fruit  growers  are  as  yet  too  ignorant  or  too 
slothful  to  keep  their  orchards  free  from  these  pests  and  thus  furnish  breed- 
grounds  from  which  the  germs  of  disease  are  scattered  broadcast 

^ Ex.  Sta.  1889,  P.  345  “An  act  to  prevent  the  spread  of  fungus  cHsease.s  of 

+W.  E.  Collins  in  Rep-  Or.  St.  Bd.  of  Hort.  1893,  Pp  7-8 

tSee  list  of  awards  at  World’s  Fair  in  Chicago  i8q^ 

gE.  W.  Allen,  Rep.  Or.  St.  Bd.  of  Hort.  1893  Pp.'  100-4 
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tliTOugh  the  state  while  their  more  thrifty  neighbors  are  struggling  to  over- 
come the  results  of  this  negligence.  If  they  are  too  short-sighted  to  avail 
theuiselves  of  profitable  means  of  prevention  they  should  not  l)e  permitted 
to  injure  the  enlightened  husbandman  who  sprays  his  trees. 

Here  is  a good  field  for  legislative  action.  Our  present  laws  being 


FIf'.  15.  Shoots  on  limb  of  a tree  badly  diseased  by  velloWs.  Such  shoots  remain  en- 
tirely imbranched  in  healthy  trees.  U.  S Dept,  of  Agr.'  Rep.  1S88,  p.  404, 

insufficient  ||  the  State  Board  of  Horticulture  has  drafted  a new  law  and 
amended  the  former  one.  ^ Let  us  have  these  stricter  and  more  effective 
laws  compelling  the  immediate  destruction  of  all  diseased  plants  and  fruit 
so  the  careful  cultivator  will  no  longer  have  to  labor  alone  but  all  will  work 
for  the  common  good  of  the  state  and  its  productions. 

IIJ.  R.  Cardwell,  Rep.  Or.  St,  Bd.  of  Hort.  1893,  pp,  8-9, 

1.  c pp.  10-13  “An  Act  to  define  certain  powers  and  duties  of  the  St  Bd.  of  Hort  ” 

and  p.  13  “An  Act  to  prevent  the  sale of  infected  fruit  or  trees or  other  material 

and  to  pre.scribe  penalties  therefor. ’’  " ' 
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FI(i.  i6.  Healthy  peach  shoot.  Reduced  to  1-5  natural  svzc. 


MG.  I/.  Downy  mildew' of  the  grape.  _l,  A '‘^^vtninier  hpore"  (conidinm.)  3,  same 
showing  ( ontents  divided  into  zoospores,  which  are  escaping  in  4.  5,  a highly  magnified 

zoospore  showing  the  cilia  by  which  the  “living  spore”  moves  about.  8,  The'  same,  hav- 
ing lost  its  hairs,  pushing  out  a germ  tube.  10,  A group  of  frUit  bearing  filaments  (coni- 
diophores),  which  have  grown  out  of  the  leaf  through  one  of  the  “breathing  pores”  (sto- 
matesj,  V.  S.Dept.  of  Agr.  Rep.  1886,  p.  136. 

Having  studied  general  methods  of  treatment,  We  will  now  Consider 
briefly  the  more  important  diseases  which  attack  cultivated  plants,  ^ 
TOOT'ROT  OF  CABBAGE. 

The  club-foot  of  cabbage,  turnips  and  other  Cruciferous  plants  is  Caused 
by  a slime  mould  {Plasniodiophora  brassicae,  Wor.)  which  Commences  its 
rapid  growth  early  in  the  life  of  the  seedling  causing  the  rootlets  to  become 

I.imited  space  prevents  manjf  special  references.  Free  use  has  been  made  of  Ex- 
periment Station  bulletins  and  reports  of  the  U.  S.  Dept,  of  .Agriculture,  to  wdiich  those 
desiring  more  detail  are  referred. 
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VlG.  i8.  9.  The  shaded  portion  represents  the  v'e^fetative  part  (mycelium)  of  the  fnn- 

gns  g-rowing  between  the  cells  of  the  host  plant,  a,  a,  suckers  (haustoria)  entering  the- 
cells.  12,  ’“winter  spore”  (oospore)  with  thick  walls  to  protect  it  from  frost. 

covered  with  smooth,  spindle-shaped  swellings  whose  flowing  outline  distin-^ 
guishes  them  from  the  abrupt  excresences  caused  by  insects.  The  older 
portions  soon  decay  and  new  roots  sent  out  above  also  become  knotty  and 
decayed  giving  off  a very  offensive  odor. 

Burn  all  diseased  plants.  Do  not  throw  them  on  the  manure  pile  over 
winter  to  be  carefully  sown  in  the  spring,  or  leave  them  rotting  in  the 
fields  to  infect  the  soil  and  roots  of  next  year’s  plants.  Set  healthy  plants 
in  a new  field  and  keep  the  soil  free  from  mustard-like  weeds  which  fre- 
quently spread  the  contagion.  An  alternation  of  crops,  raising  other  than 
Cruciferous  plants,  for  two  or  three  years  will  reduce  the  disease.  Lime 
applied  to  the  soil  is  often  beneficial.  The  leaf-spot  of  Horse  Radish  may  be 
pre\  ented  by  spraying  with  Bordeaux  mixture. 

DISEASES  OF  THE  GRAPE.  * 

Powdery  mildew  [Uncinula  Spiralis,  B&C)  attacks  the  leaves,  young 
.stems  and  fruit.  Spray  with  potassium  sulphide  soon  after  the  leaves  start 
in  spring  and  again  jnst  before  blooming.  Downy  rn\\di^^[^Peronospora 
viticola,  D.  By.)  seldom  injures  the  fruit  directly.  Spray  with  ammoni- 
cal  copper  carbonate  as  soon  as  the  first  leaves  are  fully  formed  aud  repeat 
every  two  or  three  weeks  until  the  berries  begin  to  color.  It  is  often  well 
to  spray  once  or  twice  after  the  fruit  is  harvested  to  insure  perfect  ripening  of 
the  wood.  Black  rot  {Physalospora  Bidwellii,  Sacc)  appears  as  livid  brown 
spots  on  the  berries.  The  spots  increase  covering  the  entire  grape  which 
soon  loses  its  fullness  and  becomes  dry,  hard  and  shriveled  to  one-half  or 
one-fourth  its  original  size.  Collect  and  burn  in  autumn  all  fallen  berries 
and  trimmings  from  diseased  vines.  Spray  vines  before  the  buds  begin  to 
swell  with  a strong  solution  of  green  vitriol.  Soon  after  the  buds  open 
spray  with  dilute  Bordeaux  mixture  and  again  just  before  the  flowers  open. 
When  the  berries  are  the  size  of  peas  spray  with  amnioniacal  copper  car- 
bonate and  again  two  weeks  before  the  grapes  are  ripe. 

ANTHRACNOSE  OF  BEAN, 

On  the  pods  large  brown  spots  (Glaeosporium  Linde muthianum  Sacc.) 
are  produced  in  the  center  of  which  spores,  easily  blown  about  by  the  wind 

F.  E,  Scribner,  Dept,  of  Agr.  Rep.  1SS6,  pp.  95-116. 
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FIG.  19.  Powdery  mildew  of  the  grape,  i,  Mycelium  from  surface  of  leaf  showing 
two  haustoria  and  three  upright  fruit  bearing  filaments  in  different  stages  of  growth. 
Above  are  two  mature  “summer  spores’’  one  of  which  is  represented  as  just  detached 
from  its  support.  These  propagate  the  fungus  through  the  summer  and  autumn.  2, 
Shows  one  germinating.  U.  S.  Dept,  of  Agr.  Rep.  1886,  p.  136. 

are  formed.  These  infect  other  pods.  Soon  after  the  pods  set  spray  with 
sulphide  of  potassium  and  repeat  the  operation  when  they  are  half  or  two- 
thirds  grown,  and  again  ten  days  later.  Thin  the  plants,  drain  the  soil, 
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and  select  a dry  and  airy  site  for  the  bean  plot. 
Carefully  burn  all  diseased  pods  and  vines. 

DISEASES  OF  CURRANTS. 

Anthracnose  {GlcEOSporium  ribis,  M.  & D. ) 
appears  on  the  leaves 'in  June  as  small  dark 
brown  spots  which  increase  rapidly.  The 
leaves  turn  yellow,  begin  falling  before  the 
middle  of  July  and  early  in  August  the  bushes 


FIG.  20.  3,  Grape  .skin  on  which  are  bare,  the  fruit  also  shrivels  and  drops  off. 
the  funofus  threads”  have  ^ . . , , . ^ ^ 

grown.  Much  enlarged.  These  Spray  111  June  With  Bordeaux  mixture.^  Teaf- 

"5?theuni^^^^^^  spot  iSeptoria  ;T<^wDesm.  ) Early  in  June^spray 

lines  or  blotches.  with  Bordeaux  mixture.  In  bad  cases  four  or 


five  applications  should  be  made. 


DISEASES  OF  GOOSEBERRIES. 

For  leaf-spot  and  anthracnose  treat  as  above.  Mildew,  {Sphoerotheca 
niors-uvce,'^  & C ) first  appears  like  cobwebs  on  the  young  half-grown 
leaves  but  soon  becomes  white  and  powdery.  Then  thin  patches  appear  on 
the  berries,  spread  and  become  dark  colored  finally  producing  spores. 
Manuring,  mulching  the  roots,  high  culture  and  pruning  are  preventives. 
Dust  the  bushes  with  flour  of  sulphur  as  soon  as  the  first  leaves  are  formed, 
and  repeat  the  operation  every  ten  days  during  the  rapid  growth  of  canes. 
Try  spraying  with  sulphide  of  potassium.  (See  grape.) 


DISEASES  OF  THE  APPEE.  f 


Scab  [Fusicladiuni  dendritiaim,  Fckl.)  causes  great  damage  as  its  at- 
tacks are  persi.stent  and  heroic  treatment  is  required  to  free  an  infested  or- 
chard. The  scab  forms  dark,  livid,  velvety  patches  upon  the  surface  of  the 
leaves  and  fruit  checking  their  growth;  causing  the  fruit  to  become  distort- 
ed and  knotty,  cracking  the  surface  and  rendering  it  unfit  for  market.  The 
foliage  is  seldom  seriously  injured.  Infection  takes  place  both  from  the 
fungus  wintering  upon  the  twigs  and  from  spores  remaining  on  old  leaves 
and  decaying  fruit  which  should  be  carefully  removed. 

Bitter  rot  or  birds-eye  rot  {Glaeosporimn  fructigenum,  Berk.)  occurs 
only  on  the  fruit  appearing  as  small  circular  spots  of  pale  brown  slightly 
sunken  tissue  with  a smooth  surface.  These  increase  in  size  and  soon  be- 
come softened  as  the  decay  extends  deeper  into  the  apple.  The  fungus  re- 
produces rapidly  by  means  of  spores  borne  on  the  diseased  area.  Hogs 
.should  be  put  in  the  orchard  to  destroy  all  infected  fruit  as  it  falls. 

Brown  rot  appears  on  the  leaves  as  small  circular  spots  with  a straw- 
colored  centre.  These  rapidly  enlarge  and  coalesce  making  large  areas  of 
diseased  tissue.  The  diseased  leaves  remaining  on  the  ground  over  winter 
are  the  chief  source  of  infection  and  should  be  carefully  raked  up  and 


burned. 

Rust  occurs  on  the  foliage  in  early  summer  and  may  be  distinguished 
by  the  circular  orange-colored  spots  which  sometimes  coalesce,  covering 


* W.  R.  Dudley,  Cornell  Ex.  Sta.  Bui.  No.  15,  Dec.  1889,  pp.  196-98. 

t Win.  B.  Alwood,  Va.  Ex  Sta.  Bui.  No.  17,  June  I892,  pp.  59-66  W.  J.  Green,  O.  Ex. 
Sta.  Bui.  No.  9,  Vol.  IV,  Dec.  1891,  pp.  193-212. 
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the  leaf  surface  and  eventually  destroying  it.  The  under  side  of  the  spot 
shows  at  maturity  small  cup- shaped  bodies  which  bear  spores.  This  rust 
is  the  summer  stage  of  the  Cedar-apple  which  grows  on  the  Juniper  and 
Cedar  and  from  which  alone  infection  is  to  be  feared  as  spores  borne  on 
apple  leaves  will  not  reinfect  them.  Where  practicable  the  Cedars  should 
be  cut  down  or  the  galls  removed  before  the  spores  mature.f  For  twig 
blight  see  pear. 

TREATMENT. 

In  early  spring  before  the  buds  open  spray  trees  with  lye  which  will 
de.stroy  the  many  fungus  spores  lodging  on  the  branches.  Just  after  the 
bloom  has  fallen  spray  with  weak  Bordeaux  mixture.  About  20  days  later 


FIG.  21.  Apple  Rust.  i.  Fragment  of  leaf,  showing  the  under  side  with  the  “cluster 
cups”  containing  aecidia  spores.  2,  and  3,  Germinating  secidia.  4,  and  5,  Germinating 
spores  of  “Cedar  apple”  (Gymno.sporangium.)  U.  S.  Dept,  of  Agr.  Rep.  1888.  p.  403. 


t Dr.  Roland  Thaxter,  Conn.  Ex.  Sta.  Bui.  No.  107,  April  1891,  p.  2-3. 
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spray  again  to  prevent  the  brown  rot  which  makes  three  attacks  in  a sum- 
mer. About  the  middle  of  July  spra}"  with  copper  carbonate  to  prevent  the 
bitter  rot. 

DISEASES  OF  THE  PEAR. 

Fire  blight  of  pears,  apples  aud  quinces  is  caused  by  a minute  germ 
{Micrococcus  amylivorus,  Burrill)  which  multiplies  rapidly  in  the  tissues  of 
the  plant  whenever  its  vitality  is  lowered.  The  first  cause  is  probably  dis- 
ease seed,  then  perhaps  the  seedlings  are  budded  or  grafted  from  blighted 
trees,  at  all  events  the  bacteria  are  in  the  plant  awaiting  an  opportunity  to 
develop.  The  attack  usually  comes  on  rapidily  as  a sudden  withering  of 
the  wood  and  bark  proceeded  by  a blackening  of  the  leaves,  and  may  con- 
fine itself  to  one  limb  or  rapidly  involve  the  whole  tree.  It  is  often 
brought  on  by  overcrowding  or  starving  the  trees  and  may  then  be  averted 
by  thinning  them.  If  the  land  is  damp  or  wet  it  should  be  drained  thus 
lessening  the  danger  of  blight.  Never  crop  an  orchard  when  affected  with 
blight.  X 

When  a tree  blights  remove,  and  burn  at  once  outside  the  orchard,  ever}* 
trace  of  diseased  wood.  Saw  off  the  smaller  branches  about  a foot  below 
the  least  sign  of  disease,  and  dig  out  the  spots  on  the  trunk  and  larger  limbs 
cutting  deep  enough  to  remove  all  discoloration.  The  knife  and  saw^  used 
in  pruning  should  always  be  disinfected  with  carbolic  acid  before  leaving 
each  tree  to  avoid  infecting  the  freshly  cut  healthy  wood  of  the  next  tree. 
The  exposed  surfaces  should  be  at  once  painted  to  exclude  germs  that  may 
be  floating  in  the  air. 

Pear  rust  [Roestelia  />/m^^z,Thax. ) When  the  fruit  is  very  small  fine  fungus 
threads  grow  through  it  distorting  the  pear  and  replacing  the  green  color 
by  orange.  In  these  red  patches  small  pimples  appear,  enlarge  and  pro- 
duce short  tubes  containing  an  immense  number  of  bright  orange  spores 
which  fall  out  and  are  carried  away  by  the  wind  at  maturity.  Later  the 
distorted  fruit  hardens  and  falls  to  the  ground  or  remains  hanging  to 
spread  the  disease.  The  only  remedies  are  the  axe  and  pruning  knife. 
Destroy  at  once  all  diseased  fruit,  also  Cedar  apples  to  prevent  their  spores 
reaching  healthy  trees. 

Leaf  blight  {Entonwsporium  maculatum,  Tul.)  appears  on  the  leaves 
in  June  and  July  as  small  brown  spots  which  spread  rapidly  discoloring  the 
leaves  stopping  their  growth  and  causing  them  to  fall.  It  also  causes  the 
fruit  to  crack,  and  destroys  tender  twigs.  Great  injury  is  done  to  the 
seedlings  in  the  nursery,  the  standard  being  weakened  so  that  grafting 
will  not  succeed.^  Get  a vigorous  growth  of  trees  before  midsummer  and 
spray  with  Bordeaux  mixture.  The  first  application  should  be  made  when 
the  leaves  are  half  grown  and  repeated  every  3 or  4 weeks  during  the  sea- 
son. 

Prof.  Chester  recommendsj|  this  solution  for  spraying;  mix  3 ounces  of 
copper  carbonate  with  one  pound  of  pulverized  carbonate  of  ammonia,  dis- 
solve in  2 quarts  of  water  and  dilute  to  50  gallons. 

t J.  J.  Black,  Cultivation  of  the  Peach  and  Pear  1886,  pp.  272,  281-85. 

W.  R.  Dudley,  Cornell  Ex.  Sta.  Bui.  No.  15,  Dec.  1889,  pp.  198-99. 

11  Rep.  Del.  Ex,  Sta.  1891,  quoted  by  Prof,  Harvey  in  Me.  Ex.  Sta.  Rep.  pp.  109-11. 
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DISEASES  OF  THE  QUINCE. 

Fruit  spot.  {Entomosporium  maculatum,  Lev.)  When  quinces  or  pears 
are  nearly  grown  small  brown  spots  appear,  which  enlarge  run  together 
and  turn  black.  The  decay  is  superficial  and  the  fruit  though  stunted  can 
be  used.  The  leaves  become  spotted  and  soon  fall  leaving  the  branches 
bare.  Spray  with  copper  carbonate  or  eau  celeste.  For  leaf  blight  see  pear. 

DISEASES  OF  THE  PLUM. 

The  spores  of  Plum  wart  rnorbosa,  Sacc.)  germinate  on 

the  bark  of  plum  and  cherry  trees,  penetrate  it,  and  feed  upon  the  soft  tis- 
sues of  the  branches.  The  growth  of  the  fungus  and  that  of  the  tree  in  its 
effort  to  overcome  the  injury  causes  the  enlargement  known  as  the  black 
knot.  Cut  off  and  burn  diseased  branches.  Cut  out  the  young  knots.  Wet 
them  thoroughly  with  linseed  oil,  turpentine  or  kerosene,  taking  care  not 
to  injure  the  sound  wood.  Make  three  applications  during  the  summer. 

Fruit  rot:  Spray  with  Bordeaux  mixture  or  copper  carbonate. 

(See  Peach).  For  leaf-spot  and  blight  see  cherry.  For  mildew  see  apple. 

Plum  pockets  {Exoascus  pruni,  Fckl. ) distort  the  fruit  and  cause  the  tips 
of  branches  to  swell  and  die.  Remove  and  burn  immediately  all  fallen  and 
diseased  fruit.  Spray  with  Bordeaux  mixture  to  prevent  germination  of 
spores. 

DISEASES  OF  THE  CHERRY. 

The  Shot-hole  fungus  {Cylindrosporium  padi,  K.)  penetrates  the  entire 
^ leaf  but  congregates  in  spots  to  produce  spores.  Here  the  tissue  dies,  be- 
comes brittle  and  soon  breaks  away  riddling  the  leaves  which  turn  vellow 
and  fall  prematurely.  Spray  with  Bordeaux  mixture  or  ammoniacal  copper 
carbonate  about  June  ist  and  every  three  weeks  thereafter  if  the  disease  is 
bad.  For  fruit  rot  see  peach.  For  black  knot  see  plum.  For  mildew  see 
apple.  For  Leaf  blight  spray  with  ammoniacal  copper  carbonate.  (See  pear). 

DISEASES  OF  THE  PEACH.  * 

Of  the  many  diseases  affecting  the  peach — curl,  yellows,  rot,  blight,  mil- 
dew, etc. — none  attack  the  trees  until  they  have  in  some  way  become 
weakened  so  the  weakening  causes  should  be  sought  out  and  removed  as  the 
remedy  will  then  prove  more  effective.  Peaches  need  a light  soil  and  equa- 
ble climate.  They  are  apt  to  become  blighted  on  wet  heavy  soil  when 
overcrowded  and  without  sufficient  nourishment.  In  such  situations  the 
rot  {Monilia  fructigena,V^rs.)  frequently  does  much  damage  by  causing  the 
fruit  to  lose  its  color  and  flavor,  turn  leather  colored,  and  finally  rot,  rap- 
idly destroying  from  Yzto  o^  the  crop.  The  earlier  thin  skinned  varie- 
ties are  said  to  suffer  most.  The  decaying  peaches  should  be  removed  and 
burned  immediately  and  not  be  allowed  to  remain  on  the  trees  over  winter  as 
they  bear  the  spores  from  which  young  peaches  are  infected  in  the  spring. 

When  this  appears  in  the  twigs  it  is  called  blight  and  the  direct  injury 
usually  occurs  near  the  point  of  attachment  of  the  peach  where  the  tissues 
are  browned  and  killed  by  the  parasite.  Sometimes  this  and  the  mildew 
{Erysiphe  sp.),  which  consists  in  a thin  whitish  covering  over  the  leaves  cau- 
sing their  decay  and  death,  may  be  found  together.  Cut  off  and  burn  the 

* E.  F.  Smith,  Journ.  of  Mycol.  Vol.  V No.  3 pp.  123-34.  and  U.  S.  Dept,  of  Agr.  Rep. 
1888,  pp.  393-8.  B.  D.  Halsted,  N.  J.  Ex.  Sta.  Rep.  1892,  p,  339. 
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diseased  branches.  Spray  with  sulphide  of  potassium,  or  dust  with  sulphur, 
Bordeaux  mixture  will  check  the  mildew.  Prevent  the  disease  froni  spread- 
ing by  carefully  examining  the  trees  and  if  any  rotted  fruit  and  blighted' 
twigs  are  found  remove  and  burn  them  immediately.  For  leaf  spot  see  cherry, 

PEACH  YEEEOWS. 

The  peaches  on  diseased  limbs  or  trees  ripen  prematurely,- the  sound 
fruit  being  only  h ilf  grown.  Tne  fruit  is  red  or  purple-spotted  without  and 
streaked  within.  Soon  diseased  dwarfed  growtlis,  bearing  red,  yellow  or 
white  diminutive  leaves,  appear  on  the  branches.  These  shoots  tend  to 
branch  repeatedly.  Idie  disease  usually  appears  in  one  branch  gradually 
spreading  till  in  two  or  three  years  the  entire  tree  is  disea.sed  and  dies,  or  it 
may  languish  dying  from  the  extremities  downward. 

The  cause  of  yellows  is  unknown.  It  ha.s  been  attributed  to  sudden 
changes  of  temperature,  to  exce.ssive  rainfall,  to  an  impoverished  soil,  to  the 
effects  of  parasites,  and  b}-  some  to  a germ.  No  remedy  is  known. — 
Promptly  remove  and  completely  burn  all  diseased  trees  on  the  first  ap- 
pearance of  yellows.  Procure  trees  from  localities  free  from  the  disease. 
When  replanting  many  prefer  to  set  trees  in  a new  place.  The  peach  is 
very  sensitive  to  frost,  and  chilling  winds  render  it  more  susceptible  to  at- 
tacks of  curl-leaf  ( Taphrina  deformans,  Tul.!  for  which  no  remedy  is  known. 
Keep  the  treesas  vigorous  as  possible.  Destroy  infected  trees  or  at  least  re- 
move and  burn  diseased  parts. 

STRAWBERRY  LEAF-BLIGHT. 

Blight  [Sphaerella  fragariae,  Tul.)  usually  causes  its  greatest  injur}"  by  at- 
tacking the  new  growth  which  appears  after  the  fruit  is  harv^ested.  The 
old  leaves  then  contain  countless  spores  which  will  infect  the  young  grow- 
ing foliage.  To  prevent  this  mow  the  plants  with  a scythe,  rake  up  all  the 
leaves,  allow  them  to  dry  and  then  burn  carefully.  Some  recommend  re- 
newing the  settings  annually  and  planting  in  deep  well  drained  soil.  Spray 
with  ammoniacal  copper  carbonate  every  fortnight  beginning  the  latter  part 
of  April.  P'our  applications  should  be  sufficient. 

DISEASES  OF  THE  ROSE. 

Mildew  {^Sphaerotheca  pannosa,  Wallr.)  often  develops  suddenly  giving 
the  foliage  a misshapen,  powdery  appearance.  Spray  with  potassium  sul- 
phide. Evaporate  sulphur  with  due  caution. 

Black-spot  [Actinomena  rosae,  Fr.)  produces  characteristic  black  spots 
on  the  leaves  which  become  pale  and  soon  fall.  Gather  up  and  burn  the 
fallen  leaves.  Spray  with  copper  carbonate. 

DISEASES  OF  CELERY. 

Leaf-blight  ( Cercospora  apii,  Fr. ) causes  a peculiar  yellowish  appear- 
ance of  the  foliage  which  is  soon  ruined.  Shelter  the  plants  from  the  sun 
by  cloth  or  lath  screens.  Destroy  the  old  leaves  and  stems  on  which  the 
fungTis  lives  over  winter.  Spray  the  young  seedlings  with  ammoniacal  cop- 
per carbonate  twice  a week  till  they  are  removed  from  the  seed  bed  and  la- 
ter if  necessary.  Dirt  falling  into  the  heart  of  the  plant  produces  rot. 
The  ru<5t  and  bacterial  disease  can  probably  be  checked  by  spraying.  * 

* Rep.  Dept.  Agr.  1886  p.  119.,  1888  p.  398.  Rep.  N. 'J.  Ex.  Sta.  1891  pp.  250-9. 


'^7 

l,ettiice  Mildew  {Pevonospora  gangliformis,  D.  By.  ) Good  drainage 
and  abundant  sunlight  are  preventives.  Evaporated  sulphui  carefully  used 
is  an  effective  remedy. 

diseases  of  the  potato. 

Potato  rot  {Phylhoplhora  liifestans,  D.  By.)  passes  the  winter  as  spores 
'on  the  old  vines  and  as  mycelia  in  the  tubers.  Carefully  examine  all  seed 
potatoes  and  reject  those  that  are  diseased.  Burn  the  vines  as  soon  as  the 
crop  has  been  dug.  Do  not  raise  two  successive  crops  of  potatoes  in  the 
same  field.  Spray  the  vines  with  Bordeaux  mixture  when  half-grown, 
again  when  they  are  in  bloom  and  once  or  twice  afterwards. 

Scab  {pospora  scahiesP)  may  be  prevented  by  planting  health}'  tubers  in 
soil  where  diseased  beets  and  potatoes  have  not  grown.  Soak  the  tuliers 
\Yz  hours  in  corrosive  sublimate  before  planting. 

DISEASES  OF  THI5  TOMATO. 

Anthracnose  {Colletotrichum  lycoph'sici,  C,)  attacks  the  ripening  toma- 
to at  the  point  where  it  has  begun  to  color  and  spreads  rapidly,  causing 
much  loss  before  the  fruit  can  be  marketed.  It  appears  as  sunken  discolor- 
ed spots  with  a dark  centre,  these  increase  in  size,  run  together,  cover  a 
large  portion  of  the  decaying  fruit  and  are  surrounded  by  wrinkled,  discol- 
ored skin.  Spray  the  vines  and  young  fruit  early  in  the  season  with  potas- 
sium sulphide. 

In  southern  or  field  blight  the  leaves  become  yellowish  and  curled, 
the  ends  shrivel  and  droop,  finally  becoming  dry  and  black.  Gather  and 
burn  all  diseased  vines  and  fruit  in  the  fall.  Change  the  tomato  patch  to 
another  field  for  two  or  three  yearn. , 

THE  DODDERS. 

The  dodders  are  leafless  anmiahherbs  with  thread-like  yellow  stems  ris- 
ing from  the  ground  and  becoming  parasitic  on  the  bark  of  herbs  and 
shrubs  on  which  they  twine  and  to  w'hich  they  adhere  by  means  of  suckers 
through  which  they  draw  juices  from  the  plant.  * The  lower  part  of  the 
stem  then  dies,  but  the  threads  develop  until  a circular  patch  of  flax  or 
alfalfa  is  covered  by  the  dodder  and  becomes  so  weakened  that  it  turns 
brown  and  dies. 

Plant  only  pure  seed  and  never  save  an  infested  crop  for  seed.  Dodder 
seeds  are  similar  to  those  of  clover  but  can  be  separated  by  careful  screen- 
ing. If  the  meadow  is  slightly  infested,  mow  and  destroy  the  affected 
patches  as  soon  as  seen  and  if  no  plants  are  allowed  to  seed  the  crop  may 
be  saved.  If,  however,  the  meadow  is  full  of  dodder,  plow  up  the  flax  or 
alfalfa  and  plant  other  crops  for  a few'  years  when  all  the  dodder  seeds  will 
have  germinated  and  died  for  w'ant  of  a suitable  host  on  which  to  feed.j  ’ 

ONION  MOULD. 

yiowXdi  [Pe7^onospora  schleideniana,  D.  By. ) appears  as  a grey  velvety 
outgrowth  on  the  upper  part  of  the  leaves  in  June  and  July  causing  them 
to  become  pallid  and  shrivel.  The  plants  die  when  the  bulbs  are  from  to 
I inch  in  diameter.  Never  set  bulbs  from  a di.seased  crop.  Try  spraying 
with  Bordeaux  mixture. 


* Gray’.s  Man.  of  Botany,  6th  Ed.  1892,  p.  371. 
t Geo.  Vasey,  U.  S.  Dept,  of  Agr.  Rep.  1886,  p 72. 
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KIG.  22.  Smut  of  Indian  corn.  Portion  of  smutty  ear;  at  the  base  are  some  sound 
grains(^);  above  them,  the  female  flowers  remain  sterile  (j),  and  the  bracts  (c,  c)  are  swol- 
len and  made  numerous  by  the  fungus  developed  there  and  in  the  abortive  ovaries. 

IT.  S.  Dept,  of  Agr,  Rep,  1887  p.396. 

GRAIN  SMUT. 

The  smuts  i Ustilagineae)  are  internal  parasites  developing  entirely  within 
the  tissues  of  their  hosts.  Grain  smw\.\_Ustilago  segetum^  Pers.]  appears  on  the 
fruiting  heads  of  cereals  completely  replacing  the  seed  and  when  ripe  presents 
a characteristic  mass  of  black  spores.  J The  seed  coats  burst  open  and  the 
spores  are  scattered  in  all  directions  by  the  wind,  lodging  on  the  surround- 
ing plants  and  soil.  Fortunately,  these  cannot  infect  healthy  neighboring 
plants.  It  is  useless  to  attempt  to  save  a plant  once  attacked  but  preven- 
tion is  both  cheap  and  effective.  First,  kill  the  adhering  spores  by  soak- 
ing the  grain,  for  a short  time,  before  sowing  in  a solution  of  copper  sul- 
phate using  one  pound  to  25  gallons  of  water.  It  may  then  be  spread  out  to 
dry  or  du.sted  with  plaster.  Second,  lessen  the  liability  to  smut  by  having 
healthy  plants.  Sow  good  ripe  seed  at  the  proper  time  on  well  prepared 
and  drained  land.  Avoid  animal  manures  as  they  are  liable  to  contain  smut 
spores. 


I W.  A.  Kellerman,  Kan.  Ex.  Sta  Rep.  1889.  p.  217-18. 
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FIG.  23,  Wheat  Rust, 

WHEAT  RUST. 

'^\^^2Xr\\9X\^Puccinia  graminis,  Pers.]isa  good  example  of  the  rust 
group  \_Uredineae,']  because  its  life-history  shows  four  well  marked  stages. 

I.  In  the  spring  clusters  oif  small,  yellow  cups  break  through  the  out- 
er covering  of  barberry  leaves.  They  are  filled  with  rounded  masses  which 
drop  out  and  are  carried  away  by  the  wind.  This  is  the  first  or  “cluster- 
cup”  stage. 

II.  When  these  spores  fall  upon  a wheat  leaf  they  germinate  and  their 
root-like  threads  penetrate  its  tissues  abstracting  nourishment  from  the 
plant.  In  a few  days  the  parasite  has  become  sufficiently  mature  to  form 
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large  red  spores  which  appear  as  reddish  lines  or  spots  upon  the  ^aves  and 
stems.  This  is  the  second  or  “red  rust”  stage.  ^ , * 

III.  Later  in  the  season  the  same  fungus  which  produced  the  red  rust 

spores  give  off  the] spores  of  a black  rust  called  “resting  spores”  because 
the  fungus  lives  oyer  winter  in  this  form.  This  is  the  third  br  “black-rust” 
stage.  ''  , 

IV.  In  the';«pring  these  germinate  on  decaying  str^iw,  producing  mi- 
nute spores  which  fall  upon  the  barberry  leaves,  producing  cluster-cups 
and  thus  completing  the  cycle  of  their  existence.  One  of  these  stages  is 
sometimes  skipped  where  the  barberry  isykbsent.  * 

Destroy  wil(i  barberry  bushes  [Oregon  grape]  in  the  fence  corners.  Plant 
wheat  early,/  Select  varieties  that  have  hard  flinty  straw.  Fertilize  fields 
with  potasp'and  phosphates  which  produce  a hard  straw,  f 

Such  is  an  imperfect  account  of  the  more  important  plant  diseases  and  the 
author  hopes  it  will  subserye  the  purpose  for  which  it  w^as  prepared.  The 
general  methods  of  treatment  given  Will  apply  to  most  cases  of  disease.  For 
some  diseases  there  is  ati  effective  and  practicable  remedy  while  for  others 
none  has  as  yet  been  discovered  but  the  Experiment  Stations  are  now  in- 
vestigating this  subject  and  let  us  hope  they  wdll  find  a'cure  for  all  the  dis- 
eases that  how  trouble  our  farms  and  orchards. 
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HOW  TO  SEND  PEANTS  FOR  IDENTIFICATION. 

Remember  that  the  Experiment  Station  was  established  for  your  ben- 
efit so  if  you  desire  information  concerning  plants  growing  on  your  farm  or 
about  any  plant  disease  write  to  us  and  your  questions  will  be  answered  as 
fully  as  possible.  Questions  about  plants  should  be  accompanied  by  speci- 
mens, so  we  may  know  just  what  one  is  meant.  The  fragmentary  or  imper- 
fect specimens  often  sent  to  botanists  for  identification  are  so  annoying 
that  it  is  necessary  to  state  what  is  needed  to  correctly  determine  a plant. 

The  specimens  should  be  complete,  that  is,  they  should  include  the 
flow’ers,  fruit,  leaves  and  if  herbaceous  a portion  of  the  root;  often  the  lower 
or  root  leaves  are  different  from  the  stem  leaves,  so  both  should  be  .sent. 
Of  woody  plants  a shoot  six  or  eight  inches  long  bearing  leaves  and  flow  ers 
and  accompanied  by  the  fruit,  if  possible,  wall  be  sufficient.  All  specimens 

* C.  E-  Bessy,  Advanced  Botany,  7th  Ed.  1892,  p.  316.  C.  B.  Plowright,  British  Ure- 
dineae  and  Ustilagineae,  1888,  p.  34. 

f N,  Car.  Ex,  Sta.  Bui.  No.  76,  p.  16-7,  • 
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should  represent  the  typical  form  except  when  the  object  is  to  show  some 
abnormal  growth.  Send  plenty  of  material. 

Plants  may  be  preserved  by  placing  them  under  pressure  between  sheets 
of  newspaper  immediately  after  gathering,  changing  the  driers  every  day 
for  four  or  five  days,  after  which  the  specimens  will  keep  indefinitely. 
Number  them  wrapping  each  species  separately  in  old  newspapers,  and  send 
in  an  unsealed  package  with  your  name  and  address,  preceded  by  the 
word  from,  plainly  written  on  the  ('utside.  The  postage  is  one  cent  an 
ounce  which  must  be  fully  prepaid  or  the  package  will  not  be  forwarded. 
In  the  accompaning  letter  state  the  date  and  place  of  collection  and 
whether  the  plant  is  considered  medicinal,  poisonous  or  weedy,  with  any 
other  information  you  consider  of  interest. 

Address  all  communications  regarding  plants  to 
MOSES  CRAIG, 

Experiment  Station, 

Corvallis,  Or. 


Oregon  Rgricaltaral 
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Reports  on  Experiments  in  Pig  Feeding. 


EXPERIMENT  NO.  2. 

The  details,  connected  with  the  work  in  experimenting  on 
the  methods  of  pig  feeding,  are  set  fordi  in  this  Bulletin,  with 
the  same  object  in  view,  as  ment  oned  in  Bulletin  No.  20,  to  wit: 
that  of  establishing,  if  possible,  the  fact  that  pork  can  be  suc- 
cessfulh’  and  profitably  produced  on  the  farms  of  Oregon,  with- 
out the  aid  of  corn.  Where  corn  can  be  grown,  as  in  some  of 
the  southern  counties  of  the  state,  it  will  continue  to  be  one  of 
the  chief  food  materials  for  fattening  swine;  but  over  a large 
portion  of  the  State,  it  will  never  become  of  great  importance  in 
this  work,  owing  to  climatic  conditions  which  hinder  its 
growth  and  maturity.  The  results  are  such  as  to  dispel  all 
doubts  from  the  minds  of  tho.se  who  have  thought  that  wheat 
could  not  be  made  to  produce  pork,  equal  in  quality  to  corn 
fed  pork.  From  the  cuts  made  from  photographs,  which  appear 
in  this  Bulletin,  it  will  be  seen  that  the  fat  is  very  heavy  and 
thick;  and,  although  not  .shown  by  the  cuts,  it  is  very  firm  in 
texture. 

The  lean  meat  was  very  juicy,  and  light  in  color,  which 
characteristic  has  marked  all  of  the  re.sults  in  feeding- 
wheat  to  pigs,  thus  far  carried  on  at  our  station. 
In  the  rate  of  gain  produced,  the  re.sults  will  compare  favorablv 
with  tho.se  obtained  from  feeding  corn.  By  referring  to  the  table, 
.showing  results  by  periods,  it  will  be  seen  that  during  the  first 
period  it  required  a larger  amount  of  grain,  to  produce  a pound 
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of  gain  in  lot  i,  than  in  lot  2;  and  this  is  the  only  period  daring 
which  this  is  true.  It  was  very  noticeable  also  that  the  pigs  did 
not  enjoy  the  pure  chopped  oats.  This  fact  was  noted  in  previous 
experiments.  The  pigs  do  not  like  the  coarse  hulls  which  are 
present  in  such  abundance  in  chopped  oats.  During  the  second 
period  chopped  wheat  was  substituted  for  the  oats,  and 
there  is  a much  better  showing  in  favor  of  this  material. 

During  this  period,  there  was  13^  pounds  of  gain,  for 
each  bushel  of  wheat  consumed.  This  is  a significant  fact,  to 
those  who  are  discussing  the  practicability  of  feeding  wheat  to 
pigs,  instead  of  selling  at  present  prices.  During  the  third  pe- 
riod, there  was  a slight  increase  in  the  amount  of  food  required, 
to  make  a pound  of  gain  in  lot  i ; but  a still  larger  increase  is  re- 
quired in  case  of  the  mixture.  In  this  experiment,  the  mixture 
has  not  given  as  good  results,  as  we  had  been  led  to  expect 
from  published  reports  of  similar  work.  Our  conclusion  from 
present  experience  would  be  that,  unless  we  can  substitute  a 
cheaper  substance  for  a portion  of  the  ration,  that  a mixture  is 
not  especially  desirable  in  fattening  pigs.. 

During  the  fourth  period,  the  difference  is  still  greater  in 
favor  of  the  chopped  wheat.  Lot  2 made  very  small  gains,  du- 
ring the  last  period.  The  pigs  in  this  lot,  had  passed  the  point 
of  profitable  feeding  at  the  end  of  the  third  period.  They  did 
not  get  about  as  well  as  those  in  lot  i,  after  this  time. 
Had  they  been  slaughtered  at  the  end  of  this  period,  there 
would  have  been  less  difference  in  favor  of  the  wheat,  in  the 
amount  of  food  required  to  make  a pound  of  gain.  Taking  an 
average  of  the  several  periods  we  find  that  it  required,  5.02 
pounds  of  grain  to  make  a pound  of  gain  in  lot  i;  and  6.12 
pounds  in  lot  2. 

In  round  numbers  lot  i consumed  2447 pounds  of  grain, 
at  a cost  of  $19.41,  or  3.9  cents  for  each  pound  of  gain  in  live 
weight.  In  this  case  wheat  was  valued  at  45  cents  per  bush- 
el, the  price  paid  at  the  time  of  threshing  the  grain.  Oats  were 
reckoned  at  36  cents  per  bushel. 

Lot  2 consumed  2325  pounds  of  grain,  which  figures  the 
same  as  in  lot  i,  $19.41,  or  4.66  cents  for  each  pound  of  gain  in 
live  weight.  The  latter  increase  per  pound,  is  due  to  a smal- 
ler total  gain  in  live  weight.  Wheat  and  oats  were  figured  at 
the  same  price,  as  in  lot  i;  and  the  bran  at  75  cents  per  cwt. 
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and  shorts  at  90  cents.  These  prices  make  the  by-products, 
bran  and  shorts  cost  more  than  wheat,  which  is  the  case  at  the 
present  time. 

As  to  the  profits,  lot  i makes  a very  good  show- 
ing; and  there  is  no  loss  in  lot  2,  at  a cost  of  4.66  cents  per 
pound  of  ga'n,  with  pork  at  5 cents  gross.  With  the  small  per- 
cent cf  shrinkage,  ai  shown  in  table  5,  the  profits  were  ma- 
terially increased  by  dressing  and  selling  at  6)4.  cents,  which 
was  easily  obtained  at  the  time  of  slaughtering. 

The  quality  of  the  meat  was  all  that  could  be  desired  in  fat 
pork.  There  was  a good  thickness  of  fat,  and  at  the  same  time 
a good  distribution  of  lean  meat.  The  meat  was  pronounced 
excellent,  by  all  who  had  the  pleasure  of  testing  it. 

The  pigs  were  only  eleven  months  old  at  the  time  of  slaugh- 
tering. In  lot  I,  they  made  an  average  gain  of  1.4  pounds  per 
day  from  birth,  while  those  in  lot  2,  made  1.3  from  birth. 

Previous  to  the  experimental  feeding  the  pigs  were  fed  slops 
from  the  kitchen  with  a few  shorts  added.  No  effort  was  made  to 
crowd  them  but  simply  to  keep  up  a healthy  and  vigorous  growth. 
The  pigs  were  not  permitted' to  rur  to  pasture  at  any  time.  Small 
yards,  in  which  the  pigs  can  get  to  the  ground,  were  connected 
with  the  pens.  The  pigs  were  fed  twice  each  day,  at  eight  in  the 
morning,  and  five  in  the  evening.  Each  ration  was  weighed  out 
and  allowed  to  soak  until  the  time  for  the  next  feed.  A hand- 
ful of  salt  was  added  to  each  feed.  Charcoal  was  given  to  them 
as  they  required  a shovel  full  twice  a week. 

The  breed  of  pigs  used  in  this  feeding  test,  was  a cross 
of  the  Poland  China  and  Berkshire,  with  the  Berkshire 
predominating.  The  pigs  were  purchased  for  the  experiment, 
and  no  definite  knowledge  could  be  ascertained  as  to  their  exact 
breeding.  They  were  taken  from  a litter  of  nine  and,  at  the  be- 
ginning of  the  experimental  feeding,  were  very  uniform  in  size. 
This  is  shown  in  table  giving  weights  at  the  beginning  of  the  work. 

Half-tone  engravings  of  the  meat  are  presented  with  these 
notes.  These  pictures  will  give  a very  good,  and  necessarily  a true 
representation  of  the  meat,  as  it  appeared  upon  the  block. 
The  cuts  were  made  through  the  loin,  and  between  the  6th  and 
7th  ribs.  Nos.  i and  2 are  from  lot  i,  and  Nos.  3 aild  4 from 
lot  2.  The  Photo-engravings  were  made  by  Prof.  E.  F.  Pernot, 
who  is  connected  with  this  Station. 
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TABLES 

Showing  weight  of  pigs  and  amount  of  food  consumed  to  make  a pound 
of  gain  in  periods  of  4 weeks  each.. 

Table  i. — First  Period. 


0 

Name 

Date  of  weighing. 

0 £ 

C 

of 

V- 

5 

Remarks. 

Pig. 

c:  X 

d 

Z 

Sep.  I Sep.  8 Sep. 15 

Sep.22jSep.29 

P 3 

r*  0 

111 

.Sam 

I 

2i6J4 

i 22654 

244 

234  266 

4954 

42554 

Chopped  Oats. 

Tom 

I 

23« 

1 241  , 

26254 

26754  278 

40 

4-75 

Dick 

2 

215/4 

22854 

253 

270  28154 

66 

53254 

3.87 

Mix.  chop’  1 uats 

Harry 

2 

23954 

25454 

27954 

288  i 311 

7154 

wheat  sh  r jibran 

Table  2. — Second  Period. 

Sep  2Q 

Oct.  6 ' 

Oct  13  ' 

Oct  20  Oct  27 

Sam 

Tom 

\ 

266 

278 

28654 

29154 

308 

.32754 

32854  339 

337  352 

73 

74 

65354 

4.44 

Chopped  wheat. 

Dick 

2 

281^ 

29154 

314 

32854  34054 

59 

65454 

5-25 

Same  as  preced- 

Harrv  

2 

311 

32754 

34754 

36654  37654 

6554 

ing  period. 

Table  3.— Third  Period. 

0' 

0 

to 

Nov  3 

Nov  10  Nov  17  Nov  24 

Sam 

I 

339 

36454 

372 

39254  41 1 

72 

68754 

4-94 

Chopped  wheat. 

Tom 

I 

352 

375 

382 

40254  1 419  , 

67 

Dick 

2 

34054 

35154 

362 

. 371  ! 379  ' 

3854 

601 

6.35 

Mixt.  chp’d  oats 

Harry 

i 2 

37654 

39454 

404 

1 41754  43254  i 

56 

wheat  & shorts. 

Table  4. — Fourth  Period. 

Nov  24  Dc.  I 

Dc.  8 

Dc.  15  Dc.  22  . 

Sam 

I 

1 411 

425 

44454 

459  46954 

‘ 5854 

681 

Chopped  wheat 

Tom 

I 

' 417 

434 

452 

468  472 

5554 

5-9/ 

Mixt.  chp’d  oats 

Dick 

2 

379 

37854 

393 

40254  403 

24 

53754 

903 

Harry 

. 2 

43254 

A35 

45254 

465  468 

35/4 

wheat  & shorts. 

Table  5,  showdng  weight  of  various  organs,  live  weight,  dressed  weight, 
after  hanging  24  hours,  and  per  cent  of  shrinkage. 


! 

Chopped  wheat 
and  oats 

, Mixture  wheat  oats 

shorts  and  bran. 

No.  of  pig  as  shown  in  cut 

Sam. 

I 

Tom. 

2 

Dick. 
1 ^ 

Harrv. 

4 

1 lbs. 

oz. 

i ft)S. 

oz. 

I ft)S. 

oz. 

ft)S. 

oz. 

Live  weight 

' 463 

472)4 

■ 453  K 

396K 

Dressed  weight 

404 

406 

384 

337 

Amount  shrinkage 

59 

66>^ 

69 

59 

Blood 

8 

9 

7 

14 

9 

10 

9 

8 

Hair 

3 

6 

3 

14 

4 

12 

3 

15 

Lungs  

4 

6 

4 

I 

4 

3 

3 

3 

Spleen 

7 

6 

8 

6 

Heart 

17 

10 

16 

14 

Intestines 

29 

8 

33 

10 

34 

I 

30 

12 

Bladder  and  Urethra 

14 

13 

I 

2 

16 

Kidneys 

13 

I 

3 

I 

2 

I 

Tongue 

13 

8 

16 

13 

Liver  

4 

1 4 

II 

5 

6 

3 

15 

Leaf  Fat* 

18 

II  ! 

! 23 

7 

21 

10 

18 

13 

Gut  Fat 

12 

13 

14 

3 

14 

15 

II 

12 

Per  cent  shrinkage 

I 

2.7  1 

1 14 

.0 

1 

5-2 

14 

•9 

Average  per  cent  shrinkage 

13-  1 

percent. 

15.  ' 

percent. 

Experiment  No.  3. 

This  experiment  was  carried  on,  with  a view  of  throwing 
some  light  upon  the  comparative  value  of  wet  and  dry  feed,  in 
fattening  pigs.  Questions  regarding  the  merits  of  these  meth- 
ods, have  often  been  asked  the  farmers  of  this  State,  hence 
the  work  was  undertaken,  for  the  porpose  of  assisting  at  least, 
in  solving  the  problem.  Indirectl3^  this  experiment  wdl  throw 
some  light  upon  the  question  of  pork  production,  as  a source  of 
profit  to  the  farmers  of  Oregon. 

CONDITIONS  OF  THE  EXPERIMENTS. 

Four  well  bred,  Berkshire  pigs  were  purchased,  when  abou  : 
four  weeks  old  for  this  feeding  test.  The  feeding  was  begun 
July  ist,  1893.  The  pigs  were  2)4  months  old,  when  a record 
of  the  food  began  to  be  made,  and  the}’  were  weighed  from 
this  time,  at  regular  interval  of  two  weeks. 

It  will  be  seen,  by  referring  to  table  i,  that  there  was  onh- 
three  pounds  difference,  in  the  weight  of  the  pigs  placed  in  each 
pen,  at  the  beginning  of  the  experiment.  The  pigs  were  of  the 
same  litter,  and  a sow  and  barrow  was  placed  in  each  pen. 

Previous  to  the  experimental  feeding,  the  pigs  were  fed  on 
slops  from  the  kitchen  and  shorts  added,  as  they  required,  no 
special  effort  was  made  to  crowd  them,  but  .simply  to  keep  them 
in  a vigorous  growing  condition. 

Pen  No  I was  fed  on  shorts,  from  Juh-  ist,  to  Sept.  5th,  at 
which  time  the  food  was  changed  to  chopped  wheat,  oats,  bran, 
and  shorts,  }(  each  b\’  night.  At  the  time  the  change  was 
made,  the  pigs  were  ver}-  weak  on  their  feet,  The>’  were  loth 
to  stand  long  enough  to  eat  their  feed.  Soon  after  the  change 
was  made  the  difficulty  disappeared,  and  no  more  trouble  was 
experienced,  during  all  of  the  time  the  animals  were  fed. 

Our  .conclusions  were,  that  the  slops  and  shorts  did  not  fur- 
nish enough  bone  forming  substances,  or  if  such  substances  were 
present,  the  animals  were  not  able  to  assimilate  a sufficient 
amount  to  strengthen  the  bones  of  the  limbs. 

All  of  the  food  given  to  the  pigs  in  pen  No.  i,  was  given  to 
them  dry,  and  the  water  was  placed  near  b}’  in  a separate  trough. 
Fresh  water  was  placed  in  the  trough  ever}"  time  the  pigs  were 
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fed.  The  pigs  in  this  pen  drank  more  water,  than  those  in  pen 
No.  2,  including  the  water  used  in  wetting  the  feed. 

Pen  No.  2,  was  fed  on  the  same  kind  of  food,  and  under  ex- 
actly the  same  conditions,  as  Pen  No.  i,  except  each  ration  was 
thoroughl}^  wet  with  Cold  water,  and  allowed  to  stand  from  one 
feeding  time  to  the  next.  The  amount  fed  was  governed  by 
the  appetite  of  the  pigs.  Each  lot  was  given  all  they  would  eat, 
without  leaving  the  food  to  stand  in  the  trough  too  much. 
Every  ration  was  weighed  as  it  was  fed.  The  food  was  placed 
in  the  troughs  at  eight  o’clock  in  the  morning,  and  five  in  the 
evening.  These  hours  of  feeding  were  strictly  adhered  to,  for  we 
bel’eve  that  the  best  results  in  feeding  any  kind  of  stock,  can  be 
realized  only  when  regularity,  in  the  feeding  and  care  of  the  an- 
imals, prevails. 

Charcoal  and  ashes,  were  placed  in  the  pens  two  or  three 
times  a week  as  required.  The  pigs  were  permitted  to  run  in 
small  3"ards,  which  were  connected  with  the  pens. 

RESULTS. 

From  the  out-set,  the  pigs  fed  on  the  wet  feed,  seemed  to 
relish  their  food  better  than  those  fed  on  dry.  Seemingh',  it  d'd 
not  require  so  much  effort  on  their  part  to  eat  their  ration,  as  it 
did  the  dry  fed  lot.  The  pigs  fed  on  wet  food,  would  eat  their 
feed  in  much  less  time  than  the  others. 

In  the  tables  showing  results  by  periods  of  two  months 
each,  it  will  be  seen  that,  during  the  first  period.  Pen  No.  2, 
gained  i6^  pounds  more  than  pen  No  i,  upon  7^  pounds  less 
of  food.  During  the  second  period,  shown  in  table  No  2,  the 
gain  is  21  pounds,  but  at  the  expense  of  87)4  pounds  more  of 
food,  than  that  consumed  by  Pen  No  i.  Yet,  during  this  period 
the  amount  of  feed  required  to  make  a pound  of  gain,  is  not  as 
large  as  that  required  in  some  experiments,  where  corn  was  used 
as  the  principal  food  material.  In  the  third  period,  or  during 
the  last  two  months,  Pen  No.  2 made  35  pounds  more  gain,  than 
Pen  No.  I,  and  consumed  122  pounds  more  of  grain.  One  of  the 
pigs  in  pen  No.  i,  did  not  make  as  good  gains  as  the  other  by 
44  pounds.  This  pig  seemed  to  drop  off  in  the  amount  of  food 
eaten,  and  from  all  indications  it  had  passed 'the  point  of  profit- 
able feeding. 

By  averaging  the  several  periods  we  find,  that  it  required 
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4.64  pounds  of  food  to  make  a pound  of  gain  in  live  weight  in 
pen  No.  I,  or  the  dry  fed  lot,  and  4.46  pounds  in  pen  No.  2,  or 
those  fed  on  wet  food 

Both  of  the  results  are  more  encouraging  than  any  we  have 
reached  before  in  our  feeding  experiments. 

They  are  such  as  to  insure  a profit  in  feeding  grain  to  pigs, 
at  the  present  prices  paid  for  pork,  and  grain  products.  We  take 
it  for  granted  that  the  grain  is  fed  to  good  animals,  and  in  a ju- 
dicious manner.  By  judicious  manner,  we  do  not  mean  that  the 
grain  should  be  fed  whole,  in  an  open  }^ard  on  the  ground,  or  in 
the  mud.  Such  conditions  never  prevail  in’ Oregon;  but  they 
do  occur  in  some  of  the  neighboring  States,  it  is  safe  to  venture: 
and,  possibly,  in  some  of  the  Eastern  States. 

The  pig  appreciates  good  quarters  and  will  pay  for  such  ac- 
comodations in  an  increased  product,  just  as  quickl}’  as  any  other 
breed  of  live  stock. 

These  figures  would  indicate,  that  Oregon  can  successfully 
compete  with  the  corn  growing  States,  in  producing  a supply  of 
these  products  sufficient  at  least  to  meet  the  demands  of  her  own 
markets.  And  may  she  not  supph^  the  markets  of  this  coast,  that 
are  now  supplied  from  States  east  of  the  Rocky  Mountains? 

Eard  has  retailed,  in  the  markets  of  Oregon,  during  a large 
portion  of  the  past  3- ear,  at  from  15  to  17^  cents  per  pound. 
Wheat  has  been  selling  at  from  45  to  60  cents  per  bushel.  A 
bushel  of  wheat,  as  shown  in  the  first  part  of  this  report,  pro- 
duced over  twelve  pounds  of  gain  in  live  weight.  We  will  leave 
the  reader  to  draw  his  own  conclusions. 

In  the  table  giving  the  summary,  the  cost  , of  the  food  to  pro- 
duce a pound  of  live  weight  is  given.  In  these  figures, 
Shorts. have  been  reckoned  at  $18.00  per  ton,  Bran  $14.00, 
Oats  30  cents  per  bushel,  and  Wheat  45  cents.  Shorts  at  the 
present  time  are  quoted  at  $16.00  per  ton. 

Pen  No.  I consumed  114.2}^  pounds  of  shorts,  197  of  bran, 
323^  of  chopped  oats,  and  459)4  of  chopped  wheat.  Pen  No. 
2 used  1215)4  pounds  of  shorts,  210  of  bran,  368  of  chopped 
oats,  and  526  of  chopped  wheat. 
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Tables  showing  results  by  periods  of  two  months  each. 
Table  No.  i. — First  Period. 


Dry  shorts 

Wet  shorts 

Pen  No.  I 

Pen  No.  2. 

No.  of  Pig 

I 

2 

3 

4 

Date  of  weighing. 

fts 

ll)S 

lbs 

lbs 

July  ist 

57 

68X 

62;^ 

60 

July  15th  

84 

lOI 

92K 

94 

July  29th 

102 

123 

115K 

118 

August  1 2th 

125 

145;^ 

129 

139 

August  26th 

139K 

164 

158 

160 

Total  gain 

82  K 

95  K 

95 

‘ 100 

Total  food 

588 

582)^ 

Amount  of  food  for  a pound  of  gain  3.3  2.97 


Table  No.  2. — Second  Period. 


No.  of  Pig 

I 

2 

3 

4 

lbs 

lbs 

lbs 

Ills 

August  29th 

139K 

164 

158 

160 

September  9th 

i53>^ 

177)4 

168 

175 

September  23d 

i66j4 

195)4 

186 

198)4 

October  7th 

189)4 

211)4 

217)4 

221 

October  21st 

206 

219)4 

221 

240 

Total  gain 

66)4 

55)4 

63 

80 

Total  food 

624)4 

712 

Amount  of  food  for  a pound  of  gain  4.73 

4.98 

Table  No. 

3. — Third  Period. 

No.  of  Pig 

I 

2 

3 

4 . 

lbs 

lbs 

lbs 

lbs 

October  21st 

206 

219)4 

221 

240 

November  4th 

223)4 

235)4 

240  * 

254)4 

November  i8th 

246)4 

246)4 

266 

276 

December  2d 

265 

256)4 

287 

302)4 

December  i6th 

288)4 

269 

309 

318 

December  30th 

304)4 

274 

318 

331 

Total  gain 

98X 

54)4 

97 

9^ 

Total  food 

903 

1025 

Amount  of  food  for  a pound  of  gain  5.9 
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Table  No.  4. — Summary. 


No.  of  pen. 

Wt.  July  ist. 

wt.  Dec  30. 

Total  gain.  | 

Average  gain 
per  day. 



1 

Total  food, 
consumed. 

T3 

c 

3 ■ 
0 G 

|o 

0 

Remarks. 

Sow 

Barrow.. 

Sow 

Barrow.. 

I 

I 

’ 2 

lbs  ! lbs 
57  304)4 

i 68)4  274 
: 62)4  318 
60  331 

i lbs 

'247)4 

205)4 

255)4 

271 

lbs 
1-35 
i 1. 12 
: 1*39 
1.48 

2115)4 

2319)4 

3.9c 

3-6 

Shorts  @$i8  ton.  Bran  $14 
Oats  30  cents  ^ bu.  Wheat 
45  cents  bu. 

Pen  No.  I Dry  feed. 

Pen  No.  2 Wet  feed. 
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Table  No.  5,  showing  weight  of  various  parts  in  pounds  and  ounces, 
and  the  per  cent  of  shrinkage  after  hanging  24  hours. 

Pen  No.  I Pen  No.  2 


Sow. 

Barrow. 

Sow. 

Barrow. 

lbs  oz 

lbs  oz 

lbs  oz 

lbs  oz 

No.  of  Pig  as  shown  in  cuts 

I 

2 

3 

4 

^'Gross  weight 

300 

274 

311 

322K 

Net  weight 

249X 

230 

258K 

266 

Blood 

5 

5 10 

7 4 

7 8 

Hair 

I 14 

2 2 

I 14 

2 

Tongue  

8 

6 

9 

6 

Liver 

4 

3 2 

3 6 

4 3 

Heart 

9 

6 

8 

9 

Lungs 

2 6 

2 8 

2 15 

3 5 

Spleen 

4 

2 

2 

4 

Kidneys  

II 

10 

12 

9 

Intestines 

22  9 

15 

19  5 

21  12 

Fat  from  Intestines 

6 I 

7 6 

7 14 

II  8 

Leaf  Fat 

13  2 

14  8 

13 

18 

Per  cent  shrinkage 

.167 

.160 

.169 

•175 

Average  shrinkage 

.163 

.172 

*The  gross  weight  was  taken  24  hours  after  feeding. 


There  i.s  a fraction  of  a cent,  in  favor  of  the  wet  feed,  in  the 
cost  of  producing  a pound  of  gain.  At  the  end  of  the  first  two 
months,  the  difference  in  favor  of  the  wet  feed,  was  much  great- 
er. As  the  feeding  progressed  this  difference  gradually  became 
less,  on  account  of  the  increased  amount  of  material  eaten  by 
the  pigs  fed  on  wet  food.  While  there  is  not  much  in  favor  of 
the  wet  food,  on  the  ground  of  economy  as  a whole,  yet  there  is 
a marked  increase,  in  the  growth  and  weight  of  the  pigs,  in  fa- 
vor of  this  method. 

Further  experiments  will  be  carried  on  along  this  line,  with  a 
view  of  throwing  more  light  upon  the  subject,  thereby  enabling 
the  farmers  of  Oregon,  to  enter  into  the  work  of  feeding  pigs, 
with  a wider  knowledge  of  the  conditions  which  will  largely  de- 
termine the  profits  and  losses. 

In  table  5,  showing  the  weight  of  various  organs  and  parts 
of  the  pigs,  it  will  be  seen  that  there  is  a small  per  cent,  in  favor 
of  Pen  No.  i in  the  shrinkage  by  dressing.  It  was  remarked 
by  several,  that  those  fed  on  wet  food  would  shrink  much  more 
than  the  other  lot,  basing  their  opionion,  upon  the  apparently 
much  larger  amount  of  abdominal  vicera.  The  difference  is  not 
as  great  however,  as  this  condition  indicated  before  slaughtering. 

EARTY  MATURITY 

The  pigs  at  the  time  of  slaughtering  were  S}4  months  old; 
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and  the  average  live  weight  at  the  close  of  the  feeding,  Decem- 
ber 30th  was  306.8  pounds.  This  is  not  a marvelous  weight 
by  aii}^  means;  but  it  is  probably  above  the  average. 
This  fact  is  mentioned,  for  the  purpose  of  inducing  more  interest, 
it  possible,  in  the  matter  of  earl}-  maturity.  What  might  b- 
profit,  is  complete  loss  man}'  times,  in  feeding  animals  which 
have  been  grown,  or  allowed  to  come  up,  aud  then  fat  ened. 
Proper  care  and  feeding  should  begin  before  the  animal  is 
born,  and  continue  until  it  has  reached  the  shambles. 

While  these  thoughts  are  not  new  to  many,  they  are  too 
often  overlooked  by  those  who  ought  to  heed  them  most  carefully. 

Half-tone  engravings  of  the  meat,  as  it  appeared  on  the  bench 
are  presented  in  connection  with  these  notes.  Upon  examining 
these  cuts  it  will  be  seen,  that  there  is  a very  large  per  cent  of 
lean  meat.  The  fat  was  lighter  colored,  than  that  produced 
before;  but  further  than  this,  there  were  no  special  characteristics. 
Cuts  on  pages  36  and  37  belong  to  experiment  No  2,  and  those 
on  pages  44  and  45  to  experiment  No.  3. 

I wish  to  acknowledge  the  efficient  and  pains  taking  work 
of  Mr.  C.  D.  Thomp.son,  in  feeding  the  animals  during  the  ex- 
periment. 

H.  T.  FRPiNCH 

Agriculturist. 
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Notes  on  Vegetables,  Fruits,  Pruning,  etc. 


CABBAGE. 

Experiments  with  different  varieties  of  cabbage,  have  been  made  each 
season  during  the  last  three  years. 

The  purpose,  the  first  and  second  years,  was  to  determine  what  varieties 
would  best  withstand  the  winters  of  the  Willamette  Valley;  a report  of  this 
was  made  in  Bulletin  No.  15.  The  last  season  1892-93  it  was  thought  advis- 
able to  further  test  several  early  varieties,  to  prove  which  were  best  suited 
for  extra  early  use,  as  it  was  believed  that  this  would  be  of  value  to  the 
farmers  and  gardeners. 

Fall  planting  of  cabbage  is  of  great  importance  in  this  climate  for  the 
reason  that  it  greatly  hastens  the  maturity  the  following  spring,  thus  ena- 
bling the  gardener  to  compete  with  cabbage  shipped  from  California.  In 
previous  trials  the  seed  was  sown  Sept.  25.  Last  }^ear,  as  an  experiment, 
the  seed  was  sown  a month  earlier,  Aug.  25.  The  experiment  proved  a suc- 
cess in  this,  that  the  first  heads  matured  28  days  earlier  than  that  from  seed 
sown  on  the  25th  of  Sept,  in  previous  year,  and  yet  the  last  season  was  at 
least  a hionth  later  than  the  previous  year.  This  would  indicate  a gain  of 
more  than  a month  in  ordinary  years. 

But  I would  not  reccomend  that  seed  should  be  sown  earlier  than  Aug. 
25th,  because  the  plants  show  a greater  tendency  to  run  to  seed  in  the  early 
spring  instead  of  making  heads. 

The  engraving  on  the  following  page  shows  the  Cabbage  garden,  pho- 
tographed March  28th  1893. 
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SOWING  THK  SKED, 

The  man  ner  of  sowing  the  seed  differed  but  little  from  that  reccomended 
in  Bulletin  No.  15.  The  soil  for  the  seed  bed  was  made  of  rather  light, 
moderately  rich  and  well  pulverized  soil.  After  the  bed  had  been  prepared 
for  sowing  a rod  was  laid  crosswise  and  then  pressed  down,  being  drawn 
backward  and  forward,  so  as  to  form  a shallow  groove.  These  grooves  were 
made  about  6 inches  apart.  In  these  grooves  the  seecl  was  sown,  and  cov- 
ered thinly  with  fine  soil,  then  finisned  by  beating  the  surface  or  the  soil 
gent.y  with  the  back  of  a spade, 

varieties. 

The  following  is  a list  of  varieties  grown:  Newark  Early  Flat  Dutch, 
Henderson's  Early  Summer,  Early  Etampes,  Early’ Summer  (Dep’t  of  Agri- 
culture) Early  VVinningsta  It,  Eirly  Jersey  Wakefield,  and  Early  Summer 
Succession,  All  varieties  were  planted  on  the  9th  of  Oct.,  1892.  Very 
bright  sun-shine  followed  for  two  weeks,  which  caused  the  plants  to  flag, 
but  as  soon  as  rain  began  all  plants  revived,  and  commenced  to  grow  rap- 
idly’. By  the  middle  of  November  all  varieties  were  looking  well.  Those 
making  the  be.st  growth,  through  December  and  January’,  were  Early 
I'ltampes,  and  Newark  Early’  B'lat  Dutch. 

Blarlv  Winningstadt  produced  rather  long  stems.  Those  making  dwarf 
growth,  were  Henderson's  Early’  Summer,  Early’  Jersey  Wakefield,  and 
Earlv  .Summer, 

The  last  week  in  Decend)er  and  first  week  in  January,  these  plants  were 
covered  with  ro  in.  of  snow,  after  the  snow  melted  away’  they  looked  quite 
healthy’.  On  the  last  week  of  January  and  the  first  week  in  February,  the 
plants  were  again  covered  with  14  in.  of  snow  for  eleven  day’s,  at  the  end  of 
this  time,  when  the  snow  disappeared,  the  plants  still  retained  a very 
healthy  appearance.  Through  March  and  April,  they  made  but  .slow 
growth;  but  in  the  early  part  of  May,  they’  began  to  grow  rapidly. 

The  following  tabulated  statement  will  prove  of  interest. 

Name  of  Variety.  Per  cent  of  plant 

going  to  seed. 

Early’  Summer .00 

“ Succession .00 

,,  Jer.sey  Wakefield 02 

,,  Winningstadt .02 

.,  vSummer  Dept,  of  Agr’l 10 

Extra  Early  Etampes .00 

Henderson's  Early’  Summer .14 

Newark  Flat  Dutch .09 

CABRAGP4  (SPRING  SOWN.) 

The  following  varieties,  were  grown  from  seed  sent  to  the  station,  by 
different  seedsmen  for  the  purpc>se  of  testing  them,  the  seed  being  sown 
in  spring, in  open  ground. 

World  Beater-— & Co.,— This  is  an  excellent  variety,  producing 
good  sized  heads,  averaging  10  in.  in  diameter;  extra  solid;  and  even 
in  size. 

Safe  Crop — Burpee  & Co., — A variety  resembling  (“World  Beater”)  to 
a great  extent,  producing  good  heads  ro  in.  in  diameter. 


Date  of  marketa- 
ble maturity. 

July  2d 
July  8th 
June  4th 
June  1 8th 
June  30th 
May  27th 
June  28th 
June  23th 
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Early  Summer — Dep’t  of  Asrriculture. — Large  heads,  somewhat  flat; 
\\  ill.  ill  diameter;  solid;  a good  keeping  variety. 

Mammoth  Rock  Red — Possen  & Co., — Heads  large  and  solid;  used 
only  for  pickling  purposes;  quality,  good. 

Late  Flat  Dutch — Possen  & Son, — Short  stem,  large  heads:  mature 
quick,  and  is  of  good  quality. 

Savoy — Possen  & Co., — This  is  strictly  an  early  winter  variety,  as 
light  frost  improves  its  quality,  for  cooking  purposes,  making  it  more  ten- 
der. It  will  stand  more  frost,  than  any  other  variety. 

Burpee' s Safe  Crop. — Burpee. — Heads  averaging  lo^  in.  in  diameter;  stem 
short;  of  very  compact  growth;  heads  firm,  even  and  flat.  Averages  well 
with  any  of  the  other  varieties,  also  has  some  advantages  which  others  have 
not;  having  but  few  outside  leaves,  and  stand  a long  time  before  bursting. 

CULTIVATION  OF  CRLERY. 

The  seed  was  sown,  on  March  28th  in  pans,  and  placed  in  the  forcing 
house.  As  soon  as  the  young  plants  had  made  three  leaves,  they  were 
pricked  out  into  flats  or  boxes  which  were  3 in.  deep  and  12  in.  wide.  The 
])lants  were  still  kept  iu  the  house  for  four  weeks.  After  this  time  they 
were  placed  in  a cool  frame  to  harden  for  two  weeks.  A bed  was  then  es- 
peciallv  prepared,  in  the  following  manner:  a compost  was  made  of  rotten 
manure,  and  leaf  mold,  and  about  a fourth  of  rich  loam,  well  pulverized 
and  mixed  together  before  being  used.  This  compost  was  placed  on  very 
firm  ground,  to  the  depth  of  six  inches  and  well  trodden  down,  and  after- 
wards well  watered.  As  soon  as  the  water  had  soaked  away,  so  that  the 
compost  was  not  too  wet  for  working,  the  plants  were  transferred.  The 
])lants  were  placed  4 in.  apart,  in  rows  6 in.  apart.  Care  was  taken  to  keep 
the  roots  moist  while  out  of  the  earth,  and  the  long  tap  roots  were  short- 
ened. The  plants  were  given  a liberal  supply  of  water  at  all  times.  As 
soon  as  they  had  grown  sufficiently  to  plant  in  their  permanent  position, 
the  ground,  which  had  previously  been  spaded  15  in.  deep  was  put  in  read- 
iness. This  was  done  in  order  that  the  soil,  should  be  well  loosened,  so 
that  the  water  applied  to  the  plants,  should  be  permitted  to  drain  through 
the  soil  more  freely,  thus  preventing  it  from  becoming  stagnant  and 
injuring  the  plants. 

MODE  OF  PLANTING  THE  DIFFERENT  ROWS. 

Row  No.  I and  2 — This  was  done  by  first  digging  out  trenches  or  ditch- 
es 10  in.  deep,  then  placing  in  it  3 in.  of  well  rotted  stable  manure,  mixed 
with  hard  wood  ashes,  i part  ashes,  to  5 parts  of  manure.  This  was  put 
into  the  bottom  of  the  ditch.  This  compost  in  the  ditch  was  then  spaded 
to  the  depth  of  5 inches,  thus  mixing  the  8 in.  of  compost  with  2 in.  of 
soil.  This  being  completed,  the  plants  were  set  out  12  in.  apart,  in  a single 
row.  The  ditches  were  4 feet  apart,  thus  affording  plenty  of  room,  for 
earthing  up.  Each  row  contained  50  plants. 

Row  No.  3 — was  given  a top  dressing  of  loam,  ashes  and  manure,  in 
equal  parts,  without  any  apparent  results. 

Row  No.  4 — The  trench  was  dug  out  13  in.  deep,  and  6 in.  of  fresh 
cow  manure,  well  spaded  into  the  soil,  at  the  bottom  of  trench.  Much 
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better  heads  were  obtained  (<y  this  treatment,  the  plants  nia<Ie  a much  more 
rapid  f^rowth,  and  were  of  better  quality. 

During  the  dry  season,  plenty  of  water  was  given,  never  permitting 
the  plants  to  become  dry.  Under  this  treatment,  a good  growth  was  kept 
up  during  the  season. 

Golden  Yellow. — This  variety  was  the  first  to  mature,  is  good  in  qual- 
ity, a few  plants  rotted  during  the  season,  is  valuable  for  early  u.se  as  it 
bleaches  very  quickly  after  banking  up. 

White  Plume. — Heads  small,  requires  but  little  banking  up.  Maturetl 
a few  da}^s  later  than  Golden  Yellow,  the  quality  is  not  so  good  as  .some 
others.  Its  whiteness  makes  it  easy  of  culture  and  it  is  becoming  quite 
popular  for  early  u.se. 

Solid  Ivory — This  is  an  excellent  variety.  Stands  winter  well  without 
rotting,  has  a good  nutty  flavor,  is  free  from  .stringiness.  Heads  quite 
large,  valuable  for  late  use. 

GraJit  Pascal — Resembles  the  solid  Ivory  in  flavor  and  texture;  head 
does  not  grow  .so  large  as  the  former,  but  make  a very  solid  compact 
growth,  as  the  season  advances  becomes  quite  pithy. 

The  accompanying  cut  on  page  55  represent  each  variety. 

TOMATOKS. 

The  testing  of  diflerent  varieties  of  tomato  was  not  carried  on  very  ex- 
tensively. Tests  were  made  uf  varieties,  sent  to  the  .station,  by  the  follow- 
ing named  seedsmen:  J.  M.  Thorburn  & Co;  W.  Atlee  Burpee  & Co;  I). 

M.  Ferry,  and  Po.sson  & Son.  agents  Portland.  As  man}’ of  the  ^arietie.s  re- 
ceived, have  been  previously  tested,  it  is  not  necessary  to  make  further  re- 
port of  them.  No  variety  has  done  so  well,  this  season,  as  in  seasons  pre- 
vious, owing  to  the  late  spring  which  caused  the  plants  to  make  very  .slow 
growth.  Thq  last  two  weeks  in  May,  they  made  very  ra'pid  growth  but  were 
soon  overtaken  by  dry  weather,  by  which  they  were  again  much  retarded 
.so  that  the  fruit,  on  most  of  the  varieties,  was  late  in  setting.  The  early 
fall  weather,  was  very  cool,  with  heavy  frosts,  comsequently  the  plants  were 
cut  off  before  the  fruit  had  fully  matured. 

Varieties  which  proved  theimselv'es  this  season,  to  be  of  value,  were 
Atlantic  Prize,  Thorburn’s  Terra  Cotta,  T>emon  Blush,  and  Matchless, 
which  fruited  in  the  following  order. 

Atlantic  Prize  {Y).  M.  Ferry)  P'ruit  above  the  average  .size;  productive: 
first  fruit  matured  on  Aug.  21st;  marketable  maturity  on  the  30th;  very 
valuable  for  early  use. 

Thorburn's  Terra  Cotta;  fruit  large,  slightly  angular  or  ribbed,  and  of 
good  quality;  a second  early.  The  plant  making  a sturdy  growth. 

Lemon  Plush — This  is  quite  a good  variety  of  the  yellow-type;  but  not 
so  productive  as  Terra  Cotta,  it  is  a second  early,  and  a valuable  addi- 
tion to  the  li.st. 

While  others  rotted  very  badly,  no  sign  of  rot  was  traced,  on  either  of 
the  three  varieties  mentioned.  Tucker’s  Favorite.  ( Burpee  & Co.)  fruit 
large,  failed  to  mature. 

Early  Michigan  thirty  days  later  than  Atlantic  Prize  Dwarf  Chanqiion. 
a .second  earlv,  fruit  medium  in  size,  quite  smooth;  solid  and  productive. 
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MISCELLANEOUS  VEGETABLES. 

Fordhook  Squash: — This  is  a new  variety,  introduced  by  W.  Atlee  Bur- 
pee & Co.  It  has  all  the  points  claimed  for  it  by  this  firm.  It  is  a ^ood 
winter  variety;  good  keeper,  has  thin  skin;  very  thick  meated;  very  sweet; 
matures  early  and  is  one  of  the  best  for  table  use  in  winter. 

Burpee's  Columbia  BeeL — An  extra  colored  beet  of  good  size  and 
quality;  even  in  growth,  producing  but  few  side  roots;  color,  a deep  blood 
red  throughout, 

Burpee's  Improved  Beet. — A variety  producing  but  small  top;  matures 
early,  and  of  good  quality. 

Burpees  Iceland  Lettuce. — Producing  solid  heads,  8 in.  diameter,  very 
crisp  and  sweet;  is  a valuable  variety  for  main  crop  as  it  does  not  run  to 
seed  readily;  it  is  in  season  for  a long  time. 

varietie.sof  kale,  or  borecole  {Brassica  oleracea  Fimbrieata  ) 

Kale  produces  large  loose  leaves  and  is  of  the  cabbage  family.  It  is 
ver}’  valuable  for  winter  use,  after  cold  weather  has  destro\^ed  the  cabbage 
crop,  the  Kale  being  hardier,  produces  an  abundance  of  green  vegetable  all 
through  the  winter  and  spring.  It  fills  up  a gap  that  no  other  vegetable 
does  by  producing  in  late  winter  and  through  the  spring. 

Green  vegetables  of  aii}’ description  are  always  eagerU’  .sought  for  in  late 
winter  and  early  spring.  The  action  of  frost,  improves  the  flavor,  but  dry 
freezing  winds  will  de.stroy  the  plants  much  more  than  frosts.  Some  varie- 
ties stand  the  freezing  and  thawing  better  than  others.  Like  all  varieties  of 
similar  description  they  require  rich  land.  The  soil  should  be  spaded  or 
plowed  deep,  and  well  manured. 

cultiv.ation. 

The  seeds  should  be  sown  in  nursery  beds,  early  in  April,  and  the 
plants  set  out  not  later  than  the  middle  of  June,  and  treated  in  ever}*  re- 
spect, the  same  as  cabbage.  When  taking  the  greens  for  use,  the  tops  of 
the  plant  only  should  be  taken,  at  about  the  third  or  fourth  leaf  on  the 
stem.  In  about  three  weeks  after  the  tops  have  been  removed,  the  young 
shoots  on  the  main  stem  will  be  fit  for  use.  Below  will  be  found  a descrip- 
tion of  varieties,  as  grown  on  our  trial  grounds,  this  season. 

Seeds  of  each  was  purchased  from  D.  Landreth  &Son  Philadelphia. 

Norfolk. — A dwarf  close  growing  variety;  leaves  much  curled,  resem- 
bling parsley  in  the  distance;  height  6 in.;  across  heads  21.  in.;  is  somewhat 
tender;  is  easily  cut  by  frost,  especially  if  the  least  damp. 

Tall  Scotch  Curled: — This  is  a very  hardy  variety;  good  for  general 
use;  not  so  much  curled  as  the  foregoing  variety,  but  stands  the  winter  well 

Siberian. — Extra  dwarf,  dark  green,  tinged  with  purple,  stooling  out 
into  several  heads  close  to  the  ground;  height  16  inches. 

New  Orleans  Broad  Leaf. — Plant  has  the  habit  of  the  vSiberian  Kale 
with  the  exception  that  the  leaves  are  broader,  color  dark  green;  not  much 
curled,  resembles  the  rape  plant  in  habit. 
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Bloomsdale. — Heseinbles  the  Norf'ol'k  in  appearance,  is  not  so 
tlwarfed  in  habit;  height  lo  in.;  extra  good  for  talile  use. 

Dwarf  Scotch  Curled. — Quite  feathery;  very  handsome  and  hardy,  one 
of  the  best  for  general  purposes;  height  i6  inches. 

Dwa^f  German. — This  has  the  habit  of  the  vSiberian  and  New  Orleans, 
only  being  of  a much  more  purplish  color. 

Extra  Curled  Dwarf  German, — The  leaves  are  somewhat  inclined  to 
turn  in;  is  valuable  for  winter  use,  plants  stocky,  branching  out  close  to 
the  surface  of  the  soil. 

Rosette. — In  habit  of  growth  resembles  tlie  (hfrnian  Kale  in  every  re- 
spect. 

The  cut  on  preceding  page  represents  the  nine  varieties  described  above. 

COMPARATIVK  TRIAL  OF  RK.\NS. 

* 

During  the  last  three  years,  trials  have  been  made  with  the  several 
varieties  of  Lima  beans;  but  we  have  not  been  successful  at  any  time,  in  bring- 
ing them  to  maturity.  The  plants  have  made  a strong  growth,  at  all  times, 
and  produce  an  abundance  of  bloom  and  a good  set  of  pods  ,have  been 
made;  yet  in  spite  of  all  tliese  good  points,  the  plants  have  failed  to 
mature  their  seed,  in  any  one  of  the  three  seasons.  All  varieties  grown 
this  year,  were  not  more  than  half  matured,  owing  to  the  cool  nights. 
Our  season  is  too  short.  The  plants  do  not  make  rapid  growth  early 
enough  in  spring,  to  enable  them  to  mature  their  seed  before  the  frost  over- 
take them.  Therefore  the  Lima  is  not  a success  in  this  locality. 

NOTES  ON  BEANS. 

Golden  Max  Bean. — Oregon  Seed  Co. — This  proved  valuable,  as  a late 
sown  variety,  sown  on  well  pulverized  soil.  July  15th,  matured  ,Se])t.  15th, 
without  rain  or  irrigation,  last  picking  on  Oct.  15th. 

Bush  Lima — Burpee  & Co.  — .Seed  germinated  well;  ]dants  made  a vig- 
orous growth;  was  well  set  with  bloom;  pods  set  well;  failed  to  mature. 

Willow  Leaf— ^ Co. — A pole  bean  of  medium  growth;  vine 
produces  well;  but  did  not  mature  its  seed. 

Early  Black  L ima — Burpee  & Co.  — Pole  bean.  f>f  strong  growth;  failed 
to  mature  its  seed. 

Dwarf  Black  }l\ix — Posson  & .Son — Plants  1 2 in.  high,  of  medium 
.strength,  rather  small  leaves;  pods  4 to  5 in.  long;  yellow,  of  fair  (piality. 

Early  Golden  Cluster. — Posson  & .Son — Pole  bean;  medium  to  tall; 
large  leaves,  bearing  white  flowers;  pods  b to  10  in.  long  from  L to 
inch  wide;  very  handsome  and  prolific,  producing  until  cut  by  frost. 

Extra  Refugee — Posson  & Son — Vines  twenty  inches  high,  .somewhat 
branching;  leaves  medium  in  size;  pods,  huge;  and  of  fair  fpialit}-; 
productive. 

Sun  Rise  I*<de — Burpee  & Co. — A strong  growing  variety;  ]K>ds 

large,  somewhat  flat  and  of  excellent  quality. 
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NOTES  ON  varieties  OF  FRUIT. 

Kesrvick's  Codlin  Apple, — Medium  to  large;  conical  and  ribbed;  green- 
ish yellow,  changing  to  quite  yell(>w;  stem  from  yi  inches;  cavity 

varies  in  depth;  calyx  large;  juicy  with  a pleasant  acid  flavor;  good  quality 
for  cooking;  an  early  bearer;  very  hardy  and  productive;  in  season  from  the 
middle  of  Aug.  until  the  last  of  Dec.  It  is  not  a table  apple  but  is  very  val- 
uable for  cooking  in  its  green  state,  as  well  as  when  matured,  requires 
careful  handling.  Is  an  excellent  variety  to  plant  in  the  orchard,  with  other 
varieties,  as  it  is  a great  pollen  producer. 

Primus  Simoni. — The  Simon  Plum  has  been  growing  for  several 
seasons,  but  on  account  of  its  early  blooming  has  been  cvit  by  late  frost. 
This  last  season  the  trees  were  protected  from  the  heaviest  frost,  by  spread- 
ing a light  canvas  over  them,  during  the  night.  By  this  means,  quite  a 
a number  of  the  plums  were  saved  and  came  to  maturity.  The  fruit  is  very 
attractive  to  the  eyes  being  of  a dark  red,  mottled  with  the  lighter  shades. 
The  stem  is  short;  large  suture;  flesh  yellow;  very  firm;  clings  well  to  the 
stone,  good  keeping  qualities;  having  kept  it  in  perfect  condition  for  30 
days.  The  longer  it  is  kept,  the  darker  the  color  of  the  fruit  becomes. 
The  flavor  is  unpleasant  to  the  taste,  being  very  bitter,  quite  equal  to  qui- 
nine. It  is  not  improved  by  cooking.  The  tree  makes  a very  compact 
growth,  is  very  hardy;  commences  to  bloom  quite  young.  In  appearance 
it  is  a fine  fruit,  but  very  deceptive. 

Amelauchier  Cauadensis — Dwarf  Juneberry,  or  service  berry, — This 
bush  resembles  the  variety  found  wild;  it  needs  no  farther  description. 
Only  by  a high  state  of  cultivation  has  the  fruit  been  much  improved  in 
color  and  size,  as  well  as  flavor.  The  fruit  is  liable  to  attacks  of  fungus 
\Roestelia  lacerata  Fr.  ? );  size  of  fruit  about  as  large  as  the  medium  sized 
peas;  ripening  the  last  week  in  June,  and  the  first  week  in  July.  It  has  a 
mild  pleasant  flavor;  bu.shes  dwarf,  at  present  only  two  feet  high. 

White  Black  Currant— di  strong  growth,  resembliiig  the 
black  Naples,  in  every  respect,  excepting  that  the  fruit  is  of  a dull  gray 
color;  large  and  productive;  when  cooked  it  is  a much  paler  color  than  any 
of  the  other  varieties  of  the  Black  currant. 

Gooseberry,  PowelVs  Seedling — This  is  a chance  seedling,  found  in  the 
garden  ofj,  S.  S.  Powell,  Philomath,  Oregon,  This  is  the  first  season  of 
fruiting.  Fruit  in  circumference  in.;  length  2^  in.;  rcundish  approach- 
ing oblong,  slightly  downy;  .skin  thin;  flavor  good;  color  pale  green;  medi- 
um growth;  with  few  spines;  form  erect. 

Child's  Golden  Queen  Raspberry, — Canes  of  medium  growth.  Its  ten- 
dency is  to  throw  up  a great  many  suckers;  berries  medium  in  size;  firm 
and  sweet;  color  light  yellow;  moderately  productive;  valuable  for  immedi- 
ate table  use  and  for  mixing  with  other  varieties  for  contrast  of  color,  also 
good  for  making  a light  colored  jelly,  matures  early. 

Child' s All  Summer  Raspberry.  — VXdiWXs,  strong;  fruit  large;  moderately 
firm  and  acid;  color  dark  red;  very  promi.si ng.  7 

Crimson  Raspberry. — Canes  medium  in  growth  and  close  jointed;  fruit 
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lar^e  and  soft.  The  first  fruits  to  ripen  are  quite  acid,  but  later  in  season 
improves  in  flavor  being  much  milder.  Name  indicates  color. 

Wilson  Junior  Blackberry. — Canes  have  made  a weak  growth;  this  is 
perhaps  caused  from  the  location,  it  being  too  dry  for  them.  Fruit  large; 
rather  soft,  too  much  so  for  a distant  market,  good  quality.  A further  trial 
will  be  made. 

Doivnin^  Mulberry. — Tree  a strong  grower;  making  as  much  as  six 
to  seven  feet  in  one  season;  produces  from  the  end  of  June,  until  cut  by 
frost. 

NOTES  ON  varieties  OF  GRAPE. 

Green  Mountain. — Vine  a vigorous  grower;  very  productive;  fruit  of 
excelent  quality;  early;  a grand  acquisition  to  the  list;  is  free  from  disease. 
It  has  been  grown  here  four  years.  Can  be  highly  recommended  for  this, 
locality. 

August  Giant. — Resembles  Black  Hamburg  in  color;  berries  inclined 
to  be  oblong,  rich;  makes  a very  strong  growth.  Ripened  the  first  week 
in  September. 

Faith. — A vigorous  grower;  berries  medium  white  with  a tinge  of  yel- 
low; good  quality.  Ripened  the  2nd  week  in  October. 

Pocklington. — Vine  made  a medium  growth,  clusters  of  medium  size. 
Berries  large,  pale  green  tinged  with  yellow.  Matured  October  29th. 

Warden. — In  general  make  up,  and  appearance  is  very  much  like  Con- 
cord, (a  purplish  black);  bunches  rather  large;  berries  a little  above  the 
average.  The  vine  made  a good  average  growth;  matured  Sept.  27th. 

Wilber. — Vine  makes  a vigorous  growth,  bunches  large;  berry  round; 
color  very  dark  purple;  juicy  and  rich,  with  a slight  flavor  of  the  Muscat. 
Ripening  the  ist  week  in  October. 

Goethe. — Vine  a very  strong  grower,  producing  stout  long  canes,  bun- 
ches large  and  of  good  form,  but  did  not  mature  its  fruit. 

Delaware. — Vine  not  a strong  grower,  an  early  bearer,  producing  small 
compact  bunches,  berries,  small  round  and  light  red,  also  sweet,  an  excel- 
lent quality,  matured  its  fruit  Sept.  22nd. 

PEACHES. 

►S'.  9.  French. — Fruit  medium  to  large  slightly  enlarged  on  one  side, 
deep  suture  half  round;  whitish  green  in  shade;  marbled;  deepening  into 
dark  purple;  crimson  in  sun;  flesh  greenish  white,  yery  sweet  and  juicy; 
cling;  resembles  Waterloo  very  much.  Bloomed  April  9th,  matured  Aug.9th 

Alexander. — Tree  after  blooming,  died  down  to  the  ground  below  the 
graft.  Have  been  badly  affected  with  curl  leaf,  in  previous  years.  The 
wood  was  not  well  matured,  consequently  was  very  easily  affected  by  the 
hard  freezing.  Bloomed  April  9th. 

Hardy  Tuscany. — The  tree  itself  is  very  hardy,  seldom  affected  by 
curl  leaf,  and  verj"  thrifty.  It  has  failed  to  produce  fruit  as  yet  on  account 
of  late  frost  in  spring.  Bloomed  April  22nd. 

Columbia. — Tree  very  hardy,  has  made  a vigorous  growth;  is  not  affect' 
ed  b;,  curl  leaf,  and  has  not  fruited.  Age  of  tree  five  years.  Bloomed 
April  24th. 


Honest  Abe.— -This  \a.r\Q\.y  \\a.^  been  very  niucli  affected  b}'  cirMe  if; 
two  trees  having  died  out  from  its  effects.  The  remaining  tree  is  not  lliriftv. 
Too  tender  for  this  location.  Bloomed  April  nth. 

Reeves  Favorite — This  variet}-  has  not  proved  in  any  way  suitidjle  to 
this  location,  being  badly  affected  by  curl  leaf,  and  dying  back  ever}' 
.spring  until  the  trees  have  nearly  died  out. 

Elison — Has  made  a moderate  growth;  although  it  has  been  .somewhat 
affected  by  curl  leaf.  The  tree  matures  its  wood  well.  So  far  has  had  the 
bloom  cut  off  by  late  frost;  consequently,  has  not  as  yet  produced  any 
fruit.  Bloomed  April  i6th. 

Burnice — This  variety  died  from  the  effects  of  curl-leaf  in  1892. 

Perkins — A very  hardy  and  thrift}'  growing  variety;  so  far  has  been 
free  from  curl  leaf,  but  owing  to  late  frost  it  has  not  produced  fruit. 
Bloomed  April,  23. 

Hales  Early — Tree,  much  too  tender  for  this  location,  lias  been  killed 
down  to  ground  line,  from  the  effects  of  frost. 

Miller's  Sccdliny;—\^\-\  weak  growing  varietv,  wood  very  healthy,  not 
much  affected  by  ci;r.  leal. 

Austin  Cling — A very  free  growingtree,  seldom  attacked  by  curl  leaf. 

Comet — Tree  a vigorous  grower,  matures  its  wood  well,  and  is  not  af- 
fected by  curl  leaf.  Bloomed  April  17. 

Pallas — This  variety  has  been  badly  affected  by  curl  leaf  in  former 
vears.  This  season  the  trees  made  good  growth.  Bloomed  April  23. 

McKivett  Cling — Trees  perfectly  healthy,  produced  but  few  blooms; 
was  affected  by  late  frost.  Bloomed  April  16. 

Alpha  Cling — Tree  vigorous  grower,  has  produced  but  few  blooms; 
one  of  the  varieties  that  have  been  free  from  leaf  blight.  Bloomed  .Ap’l  23. 

Oriole — Has  proved  too  tender  even  to  make  good  wood  growth. 
Two  trees  have  already  died,  and  the  third  is  not  looking  well. 

Boston. — Has  made  but  little  growth  in  any  year  since  planted  out. 

Bishops  Early. — Tree  makes  a healthy  and  vigorous  growth,  matures 
wood  well.  Bloomed  April  20th. 

Miss  Lola. — This  variety  has  been  affected  so  badly  by  curl  leaf,  that 
two  trees  have  died  from  the  effects.  The  tiee  remaining  is  gaining  in 
strength.  Bloomed  April  20th. 

Indian  Blood. — Tree  has  made  weak  growth,  from  the  time  of  plant- 
ing. Is  not  affected  by  curl  leaf,  so  much  as  some  other  varieties. 

Wheatland. — Has  proved  to  be  quite  worthless  here. 

Ulatis. — Tree  has  proved  to  be  quite  hardy,  with  but  little  curl  leaf; 
Fruit  medium  size  greenish-white  in  shade;  deep  red  in  sun,  ini.xed  with 
purplish  red;  flesh  firm,  juicy  and  sweet,  melting,  cling.  Bloomed  .\pril 
1 2th, matured  Aug.  loth. 

Tuscany  Cling. — Of  no  value;  too  tender  for  this  locality. 

Sellers. — Tree  of  no  value,  altogether  too  tender  for  this  locality. 

Mays  Choice  — Has  not  produced  fruit,  as  yet,  tree  a vigorous  grower. 
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Clements. — Tree  very  healthy;  not  affected  by  curl  leaf.  Bloomed 
April  1 2th. 

Elberta. — Tree  is  very  tender,  is  not  suited  for  this  location. 

Fishers  Late. — So  far,  this  variety  has  proved  to  be  of  no  value  what- 
ever. 

Alexander. — This  variety  is  grafted  on  the  Myrobalan  plum,  which 
has  a tendency  to  dwarf  the  tree.  Has  made  a sturdy  growth;  very  heal- 
thy; wood  ripening  well.  No  signs  of  curl  leaf.  Fruit  of  good  size; 
round,  with  a deep  suture,  skin  covered  with  rough  down;  pale  with  a few 
red  spots  on  the  side  next  the  sun;  flesh  tender  and  of  good  quality. 
Bloomed  .\pril  nth.  Matured  Aug.  nth. 

STRAWBERRIEvS. 

Anna  Forester — Plant  makes  a sturdy  growth;  foliage  light  green; 
berry  round  to  conical,  slightly  ribbed,  good  quality,  soft;  productive;  an 
excellent  exhibition  variety.  Age  of  plant,  2 years 

Alabama. — Perfect.  Not  a strong  growing  plant.  Shy  in  setting  its 
fruit.  Medium  size;  form,  round  to  conical,  not  productive.  Age  2 years. 

Crawford. — Perfect.  Plant  of  medium  growth,  foliage  dark  green, 
berry  large;  conical  to  flat;  color  red;  flesh  light  red;  rather  soft;  flavor 
good.  Age  of  plant  2 years. 

Captain  Jack — Perfect.  Not  a strong  grower;  producing  but  few  run- 
ners, fruit  conical.  Not  of  good  quality.  Not  productive.  Age  2 years. 

Chambers — Berry  soft;  color  light  red;  medium  in  size,  affected  with 
mildew  and  rust,  not  of  much  value  here.  Age  2 years. 

Crystal  City — Plant  makes  a strong  growth,  but  very  shy  in  setting; 
Its  fruit  has  not  proved  to  be  of  value.  Age  2 years. 

Crescent — Imperfect.  A strong  grower;  foliage  dark  green.  Color  of 
fruit  bright  red  of  medium  size,  conical,  soft  and  insipid;  productive.  Age 
2 years. 

Fnhance — Perfect.  Plant  of  strong  growth:  fruit  light  red;  borne  on 
long  fruit  stalk,  large,  conical,  slightly  ribbed,  soft,  medium  in  flavor; 
resembling  Anna  Forester  very  much.  Midseason,  too  late.  Age  2 years. 

Wilson — Plant  of  medium  growth;  fruit  conical;  midseason,  produc- 
tive; standard  market  berry  here.  Age  of  plant  2 years. 

Triumph  de  Grand — Perfect.  Plant  makes  a vigorous  growth;  berry 
large,  crimson,  flesh  rather  soft,  good  flavor;  cockscomb  in  shape.  Useful 
for  home  and  near  market.  Plants  of  this  variety  were  supplied  by  Salem 
Nursery  Co.  vSalem,  Oregon.  Age  of  plant,  2 years. 

Gypsy — luiperfect.  Plants  make  a very  dwarf  and  compact  growth; 
foliage,  dark  green;  fruit  conical  to  round,  color  bright  red,  good  quality; 
a little  soft,  productive  Plant  aged  two  years. 

Lady  Jane — Perfect.  Plant,  a vigorous  grower;  fruit,  bright  red  and 
evenly  colored;  solid,  round,  of  a sharp  flavor,  quite  productive. 

Sadie — Imperfect.  A dwarf  growing  variety,  foliage  dark  green,  fruit 
small;  good  flavor,  soft,  color  pink;  productive;  requires  to  be  grown  with 
good  pollen  producing  variety  to  bring  it  to  perfection. 

Fureka — Imperfect.  Plant  close  growing;  is  not  a desirable  variety. 


64 


Stayman — Perfect.  Plant  in  growth,  resembles  Cumberland,  midseason; 
fruit,  long,  conical,  color  dark  crimson,  not  productive. 

Greenville. — Imperfect,  Habit  of  plant  above  the  medium  growth, 
fruit  inclined  to  be  a little  soft,  only  moderately  productive. 

Smeltzer' s Seedling. — Perfect  This  is  an  early  variety,  ripening  with 
Michael’s  Early,  and  May  King. 

Boon. — Berry  conical,  some  pertaining  to  Cockscomb  in  shape,  large, 
good  quality,  firm,  midseason,  not  productive.  Plant  of  moderate  growth. 

Jewel. — Resembles  the  Wilson,  in  growth  of  plants;  fruit  is  not  so 
acid,  medium  in  size.  Productive. 

Perry. — Imperfect.  Plant  of  medium  growth;  berry  good  in  form, 
firm,  large,  excellent  flavor;  round  to  conical,  produced  on  long  stalks. 

West  Lawn. — Imperfect.  Foliage  large,  only  moderately  productive, 
fruit  irregular, conical  in  shape,  color,  bright  red,  plant  a strong  grower; 
an  early  variety,  berry,  firm;  of  a sprightly  flavor.  Age  of  plant  2 years. 

Edgar  Queen. — Perfect.  Plant  medium  in  growth,  fruit  of  medium 
size,  soft  and  insipid,  has  not  proved  to  be  of  any  value  here.  Age  of 
plant  2 years. 

Lady  Rusk Above  the  average  in  growth  of  plant;  foliage, 
light  green;  color  of  fruit,  ligiitred;  slightly  ribbed,  some  berries  cockscomb 
in  shape;  good  flavor;  productive.  Age  of  plant  2 years. 

Parker  Earle. — Perfect.  Plant  makes  but  few  runners,  foliage  dark 
green;  of  medium  growth;  fruit  above  the  average  size;  conical,  excellent 
quality;  good  for  both  market  and  home  use.  Age  of  plant  2 years. 

Shuster  Gem — Perfect.  Plant  a strong  grower;  berry  large,  dark  red; 
( onical  to  flat;  good  flavor  but  very  soft.  Age  of  plant  two  years. 

Tippecanoe. — Imperfect.  Plant  made  a strong  growth  but  failed  en- 
tirely to  fruit  so  far.  Age  of  plant  two  years. 

Collier — J.  C.  Bauer,  Kansas.  Perfect.  Foliage  dark  green;  fruit  solid; 
cockscomb  in  shape;  dark  red;  borne  on  long  pedestals.  Has  proved  so 
far  only  moderately  productive.  Age  of  plant  two  years. 

Barton'’ s Eclipse. — J.  C.  Bauer,  Kansas.  Imperfect.  Plant  a vigorous 
grower,  foliage  dark  green,  fruit  very  large;  conical,  soft,  and  of  excellent 
flavor,  season  late.  Age  of  plant  two  years. 

Beder  Wood — ^J.  C.  Bauer,  Kansa*^,  Perfect.  Foliage  dark  green,  fruit 
bright  scarlet,  of  medium  size,  flesh  pink,  only  moderate  in  firmness;  sea- 
.son  early.  Age  of  plant  2 years. 

Great  Pacific — J.  C.  Bauer,  Kansas,  Imperfect.  This  variety  is  an  ex- 
tra strong  grower;  berries  conical  and  large;  dark  red  in  sun,  changing  to 
light  red  where  shaded.  Does  not  ripen  evenly,  being  quite  unripe  at  apex 
sometime  after  other  portions  of  the  berry  have  matured  Very  large  and 
productive.  Age  of  plant  two  years. 

Charles  Downing — Perfect.  Plant  vigorous,  fruit  medium  in  size; 
color  dark  red;  flesh  firm;  good  quality.  Productive. 

Feltoyi — ^J.  C.  Bauer,  Kansas.  Perfect.  Plant  a compact  grower;  foliage 
dark  green,  fruit  large,  conical;  flavor  good,  dark  red;  solid;  productive; 
midseason.  Age  of  plant  2 years. 
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Pmuquet — Perfect.  Foliage  light  green  of  niediuni  growth;  berry,  con- 
ical, color  red,  good  quality,  shy  producer.  The  plants  do  not  stand  the 
damp  winters  well,  is  late  in  commencing  to  grow  in  the  spring.  The 
blooms  are  very  weak.  To  make  a successful  test  plant,  will  have  to  be 
planted  in  different  soil  and  locality. 

Bidwell — Perfect.  Plant  a strong  grower;  berry  conical,  color  crimson, 
flesh  firm,  flavor  good,  slightly  .sub-acid;  only  a moderate  producer,  second 
early.  Age  of  plant  3 years. 

Gen.  Putnam — Perfect.  This  variety  resembles  the  Bidwell  in  every 
respect.  / 

Standard. — Perfedl.  Plant  has  made  but  medium  growth;  fruit  large, 
excellent  flavor,  but  fle.sh  rather  soft. 

Swindle. — Imperfect.  A compact  growing  plant,  foliage  dark  green; 
berry  dark  red,  of  good  quality.  Need  further  trial. 

E.  P.  Roe. — Perfect.  Has  failed  to  produce,  plants  made  but  a very 
weak  growth. 

Southard.  — Made  but  a very  weak  growth,  has  produced  but  little 
fruit.  Medium  in  size.  Color  bright  scarlet,  long  conical.  Plants  have 
made  a very  poor  growth,  but  the  fruit  that  has  been  produced  is  of  good 
quality. 

Juciinda  Improved. — Perfect.  Plant  of  medium  growth;  berry  conical, 
color  scarlet,  flesh  pale  salmon,  firm,  of  fair  quality,  a little  soft,  produc- 
tive, good  for  near  market.  Midseason,  too  late.  Age  of  plant  3 years. 

Beverly. — Perfect.  Plants  made  good  growth;  foliage  dark  green; 

failed  to  produce  fruit. 

I.eader. — Perfect.  Has  done  no  good  here,  so  far. 

Dayton.- — Perfect.  Failed  to  produce;  plants  have  done  badly,  not  a 
promising  variety. 

Yale. — Perfect.  Plant  of  robust  habit,  foliage  of  light  green,  berry 
large,  conical,  very  dark  red;  good  quality. 

Dew. — Plants  make  a strong  growth;  foliage  dark  green;  berry  large, 
has  not  been  productive  as  yet. 

Early  Idaho. — Plant  a strong  grower,  fruit  dark  red,  of  good  quality; 
not  productive. 

Myatts  Bi'itish  Queen.  — Perfect.  Plants  were  imported.  This  is  a 
standard  variety  in  England,  but  is  of  no  value  here.  Berries  rounded  to 
cock.scomb;  what  fruit  matured  was  of  excellent  quality  and  firm,  midsea.son, 
too  late. 

Mrs.  Cleveland. — Imperfect.  Plant  above  the  average  strength.  Pro- 
duces runners  freely,  fruit  medium  size,  color  light  red,  conical  to  cock.s- 
comb in  shape,  moderately  productive,  fcliage  light  green,  too  soft  for  shi])- 
ment  long  distances. 

The  following  varieties' will  be  given  further  te.st.nanielv:  Dew,  Collier, 
vSmeltzer’s  seedling.  Boon,  Jewel,  PMgar  Queen,  Shuster  Jem,  West  Lawn, 
Felton,  Gen.  Putnam,  Standard.  Early  Idaho,  .Sw'indle,  PLP.  Roe.  Beverlv, 
Leader,  Dayton. 
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The  above  cut  represents  the  same  Prune  tree  after  pruning. 

NOTES  ON  PRUNING  THE  PLUM  & PRUNE. 

The  cultivation  of  the  prune,  is  now  quite  extensively  practiced 
throughout  the  state  of  Oregc'n.  A few  remarks  on  the  manner  of  prun- 
ing, may  be  of  benefit. 

In  pruning  back  young  trees,  that  are  one  year  of  age  from  the  bud, 
care  should  be  taken  to  see  that  the  buds  cut  back  to,  are  perfect,  espe- 
cially if  the  trees  have  been  transported  any  distance.  In  such  cases,  the 
trees  on  the  outside  of  the  bundles  often  have  their  buds  rubed  off  in  hand- 
ling. If  the  pruner  is  not  very  careful,  he  may  not  notice  this.  It  often 
happens,  when  it  is  cut  back  to  a damaged  bud,  that  the  stem  dies  back  to 
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a perfect  bud,  or  that  the  latent  buds  are  forced  into  growth.  When  this 
is  the  case,  the  young  shoots  make  but  a weak  growth.  It  is  better  to  head 
off  a trifle  lower  or  higher,  as  the  case  may  be,  so  that  the  trees  mav  be 
cutback  to  a perfect  bud.  This  will'insure  a much  stronger  growth. 
Three  shoots  will  be  all  that  is  needed, the  first  year.  At  the  next  winter 
pruning,  these  may  be  cut  back  about  one  half.  From  each  of  these  three 
shoots,  two  other  shoots  should  be  encouraged  to  grow  the  following  sum- 
mer. It  should  be  borne  in  mind  that  we  should  alwa^’s  prune  back  to  a 
t)ud  pointing  most  in  the  direction  needed  for  filling  up,4pace,  and  to  reg- 
ulate the  distance  from  limb  to  limb.  At  the  second  pruning  there  will  be 
six  branches.  These  may  be  cut  back  about  half  of  their  growth,  and  from 
these  two  other  young  shoots  should  again  be  encouraged  during  the  sum- 
mer. This  will  produce  twelve  main  branches,  which  will  be  sufficient  to 
form  the  head  of  the  tree. 

During  this  time,  the  first  year’s  growth,  will  have  formed  fruiting  spurs 
which  will  produce  a small  amount  of  fruit  the  third  year.  There  will  also 
be  lateral  shoots  formed,  as  well  as  fruit  spurs.  These  laterals  should  be 
pruned  back  to  two  or  three  buds,  and  on  the  portions  left,  fruit  buds  will 
form.  If  this  principle  of  pruning  is  carried  out,  the  main  branches  of  the 
tree  will  be  well  supplied  with  fruit  spurs,  the  entire  length. 

The  tree  may  be  kept  headed  down  to  any  required  height  that  the 
grower  may  desire.  Do  not  head  off  quite  level,  but  give  the  trees  a sym- 
metrical form.  When  cut  back  level  the  }'oung  shoots  beccme  to  much 
matted,  thus  preventing  a free  circulation  of  air.  After  a few  years,  it  will 
be  found  that  the  fruit  spurs  have  become  too  long,  when  this  is  the  case 
they  may  be  pruned  back  by  degrees,  and  other  spurs  will  be  formed.  It, 
will  be  found  that  the  main  branches  will  gain  strength  each  year,  and  be 
enabled  to  cary  a great  amount  of  fruit  without  breaking. 

The  system  of  cutting  back  severely  for  two  or  three  years,  produces 
strong  growth,  and  instead  of  producing  fruit  spurs,  wood  buds  are  formed. 
The  head  of  the  tree,  should  have  its  branches  trained  far  enough  apart,  to 
afford  plenty  of  light  and  free  circulation  of  air. 

Disbudding — This  is  an  operation,  which  is  not  given  that  attention 
which  it  should  have.  It  consists  in  rubbing  out  with  the  thumb  and  fin- 
ger, young  shoots  that  are  not  needed,  as  soon  as  they  have  pushed  out 
far  enough  to  be  taken  hold  of,  thus  doing  away  with  a great  deal  of  young 
wood.  This  concentrates  the  strength  to  the  rest  of  tlie  tree,  during  the 
growing  season;  and.  on  the  other  hand,  it  does  away  with  much  of  the 
winter  pruning. 

WEBFOOT  FERTILIZER. 

In  the  spring  of  1892,  we  received  from  F.  L.  Posson  <S:  Sou,  Portland. 
Or.,  a quantity  of  Webfoot  fertilizer  for  trial.  Te.sts  was  made  on  the  fol- 
lowing varieties  of  fruit  and  vegetables.  Strawberries  were  increased  both 
in  foliage  and  fruit  75  per  cent.  Applied  to  peas,  the  growth  was  increa.sed 
50  per  cent.,  advancing  the  maturity  seven  days.  The  effect  on  corn  was 
the  same  as  on  peas.  It  was  u.sed  on  turnips,  tomatoes,  and  applied  as  a 
top  dre.ssing  to  pot  plants  vath  excellent  re.sults. 
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POTA  rOES. 

H.  T.  French. 

One  hundred  and  fifty  three  varieties  of  potatoes  were 
,^rown  last  season  on  the  Experiment  Station  farm.  Eighty- 
eight  were  grown  in  plats  large  enough  to  warrant  a calculation 
of  yield  per  acre.  The  remainder  were  grown  in  .small  amounts, 
to  determine  their  manner  of  growth,  as  effected  b}’  our  soil  and 
climate. 

The  potatoes  were  grcfivn  on  a clover  sod  which  was  plowed 
in  the  winter,  and  again  in  the  spring  jiust  before  planting.  No 
fertilizer  was  used,  except  a dressing  of  wood  ashes  sowed  011 
the  field  after  planting. 

The  potatoes  were  cultivated  with  a Planet  Junior,  one 
horse  cultivator,  thus  keeping  the  ground  as  level  as  po.ssible. 
While  the  season  was  unfavorable  for  the  potato  crop,  owiiig  to 
the  cold,  dry  weather,  the  yield  was  farely  good,  and  the  quality 
of  the  tubers  was  very  good. 

There  was  ver}^  little  fungus  growth,  or  dry  rot,  on  the 
potatoes  last  season. 

A thousand,  one  pound  packages  of  potatoes  were  .sent  out  to 
the  farmers  of  the  State  last  .season  for  trial,  and,  in  several 
ca.ses,  the  results  were  unsati.sfactory  becau.se  of  the  fact,  that 
fresh  manure  was  plowed  into  the  ground  in  spring  just  before 
planting.  Manure  applied  in  this  wa}’  makes  the  best  condition 
possible,  for  the  development  of  fungus  diseases.  There  is  not 
moisture  enough  in  the  ground,  to  cause  complete  decomposition 
of  the  manure,  and  it  .serves  as  a mo.st  excellent  culture  medium  for 
the  germs  of  fungus  disea.ses.  Manure  should  be  plowed  under 
in  the  fall,  so  that  it  may  become  thoroughly  incorporated 
with  the  soil,  before  the  time  of  planting. 

The  mechanical  effect  of  stable  manures  when  applied  in  the 
spring,  in  making  the  .soil  too  open  and  loo.se,  is  also  detrimental 
to  the  growth  of  the  potato  plant. 

Of  the  varieties,  which  .seem  to  warrant  recommendation 
after  two  years  trial,  we  would  mention  the  following. 

Dublin  Chief. — Smooth,  white  potato,  with  fine  sliallow  e^^es: 
round  and  .slightly  elongated  in  shape. 
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James  Vick. — Large,  flattened  potato;  russet  skin,  redish 
tint,  with  fine  shallow  eyes. 

Burling. — Round  potato,  slightly  flattened;  smooth,  reddish 
skin,  and  few  deep  eyes. 

White  Lio7i. — Long,  white,  smooth  potato;  eyes  shallow 
and  few  in  number. 

Thorbiini^ s Late  Rose. — This  is  a late  potato  which  resem- 
oles  the  Early  Rose  very  much.  It  grows  to  a large  size, 
moderately  smooth,  eyes  small  rather  deep;  russet  skin  which  is 
a rose  color.  For  a late  potato,  to  take  the  place  of  the  Early 
Ro.se  for  shipping  purpo.ses,  this  potato  .should  nieet  with  much 
favor. 

Dakota  Red. — Although  a rough,  red  potato,  it  is  one  of  the 
best  keepers,-  and  is  fine  for  table  use  late  in  the  season. 
There  are  none  in  the  list  more  hardy  in  their  growth  than 
this  one. 

Tilden. — This  is  also  a rough  potato,  but  a good  yielder 
and  an  excellent  keeper;  skin  pinkish  in  color,  flesh  white. 

Early  Simrise. — Of  the  early  varieties  this  potato  seems  to 
be  the  most  desirable,  although  the  yield  was  not  very  large  this 
season,  owing  to  the  extreme  dry  weather.  It  is  a ^smoother 
potato  than  the  Early  Rose,  and  is  earlier  in  ripening.  The 
skin  is  not  so  dark,  as  that  of  the  E.  Rose,  and  the  flesh  is  free 
from  any  pink  coloring,  which  so  often  affects  the  E.  Rose. 
When  once  thoroughly  introduced,  this  potato  we  believe,  will 
give  general  satisfaction. 

Rochester  Favorite. — This  variety  could  easily  be  mistaken 
for  the  Burbank,  except  it  is  a little  smoother  in  outline,  and 
has  a rius.sety  skin  when  fully  mature.  It  ripens  earlier  than  the 
Burbank.  In  yield,  it  does  not  quite  come  up  to  .some  of  the 
coarser  varieties;  but  it  is  of  uniform  size  which  will  partly 
compensate  for  the  lack  in  yield. 

Silver  Skin. — For  an  early  potato  this  is  one  of  the  most 
desirable.  As  its  name  indicates,  it  is  white  in  color,  and  it  is  a 
very  smooth  potato.  It  is  one  of  the  most  attractive  potatoes  on 
account  of  its  smooth,  white  skin.  It  is  equally  desirable  in  qual- 
ity when  cooked.  In  yield,  it  is  not  quite  up  to  some  of  the  oth- 
er varieties. 

Of  the  varieties  which  were  grown  last  season  for  the  first 


time,  on  sufficient  area  to  test  the  yield,  the  following  are  men- 
tioned as  presenting  very  desirable  qualities. 

C(?ys  Seedling,  No.  88. — This  variety  has  been  grown  in 
some  of  the  Eastern  States,  with  a great  deal  of  success.  It  is  a 
white  potato,  ver>^  smooth,  eyes  shallow,  flesh  white,  and  a good 
keeper.  The  yield  was  nearly  equal  to  the  largest  in  the  list. 

Salt  Lake  Rose. — This  variety  made  the  largest  yield  of  any 
in  the  list.  It  is  a medium  sized,  rose  colored  potato;  rather 
rough  skin,  long  and  flat  in  shape;  eyes  shallow.  It  will  be  giv- 
en a further  test  before  being  recommended. 

Van  Orman' s Superb. — We  had  one  potato  of  this  variety, 
sent  to  us  for  trial  by  the  man  after  whom  the  potato  is  named. 
Twenty  pounds  of  very  nice  tubers  were  grown  from  the  potato 
received.  It  is  a white  potato,  oblong  in  shape,  smooth  outline, 
shallow  eyes,  and  slightly  roughened  skin.  From  all  appearances, 
it  will  make  a valuable  aquisition  to  the  list  of  desirable  varieties. 

List  of  Potatoes  grown  in  small  plats. 


Van  Orman’s  Superb. Jewett. 

Galva. 

White  Grange. 

Royal. 

Telegraph. 

Glasgow. 

Java. 

Medley. 

Watson’s  Seedlings. 

Prince  Albert. 

Legal  Tender. 

Blue  Victor. 

Spartan. 

Veteran. 

Royal  No.  lo. 

Big  Benefit. 

Blue  May  Flower. 

Prairie  Flower. 

Puritan. 

Sweet. 

Harvest  Home. 

Amsterdam. 

Interior. 

Planet. 

Highlander. 

President. 

Captain. 

Trotter. 

Pearl  of  Savoy. 

Hollander. 

Little  Giant. 

Gipsy. 

Duchess. 

Triumph. 

Crown  Jewel. 

Burbank. 

Red  Lion. 

Irish  Cup. 

Chen-kee. 

Early  English. 

Irish  Red. 

White  Magic. 

Lap  Wing. 

Drew. 

Phoenix. 

Altamont. 

Gleason. 

Arizona. 

Great  Britain. 

White  Peach  blow 

Paris  Rose. 

Matchle.ss. 

Zoar 

Late  Ohio. 

Columbian, 

Yarrow. 

Early  Mayflower. 

Hemlock. 

Yucatan. 

Chili  Pinkeye. 

Old  Michigan  Red. 

Mexican  Merino. 
Farmer’s  Delight. 

Wipple’s  Pinkeye. 

The  following  tables  give  the  names  and  yield,  of  varieties 
tested. 
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NAME  OF  variety.  No 


Salt  Lake  Rose 

I 

Coy’s  Seedling  No.  88 

Thorburn’s  Late  Rose 

2 

3 

Burling 

4 

James  Vick 

5 

Tilden 

6 

Dakota  Red 

7 

Rural  Blush 

8 

Magnolia 

9 

Grange  

10 

Early  Rose 

1 1 

Wig  Wag 

I2 

Vam  

13 

Peerless  

14 

Kent 

15 

Mammoth  Pearl 

16 

Brownell’s  Winner 

17 

Dublin  Chief. 

18 

Rochester  

19 

State  of  Maine 

20 

Sultan 

2l 

Burpees’  Superior 

22 

Garfield  

23 

Defiance 

24 

Princess 

25 

Geo.  Ill 

26 

Jones’  Prize  Taker 

27 

Silver  Skin 

28 

Pacific 

29 

O.  K 

30 

White  Lion 

31 

Rubicund 

32 

White  Star 

33 

Chas.  Downing 

34 

Alexander’s  Prolific 

35 

Paragon 

36 

Pride  of  Mason 

37 

Rural  Buttercup 

38 

Baker’s  Imperial 

39 

Early  Sunri.se 

40 

Dakota  Boss 

41 

Rural  New  Yorker,  No.  2 42 

White  Cloud 

43 

Atlantic 

44 

Gen.  Stark 

45 

Date  of 
Planting. 

Date  of 
Harvesting. 

Early 

Medi'm 

Late. 

Yield  per 
acre  in 
Bushels. 

Ma}^ 

25 

Oct. 

14 

M 

' 279/4 

2.S 

t i 

18 

M 

247 ‘4 

25 

( i 

14 

L 

215X 

25 

i i 

H 

L 

213 '6' 

25 

i i 

14 

L 

201^ 

25 

i ( 

14 

L 

208 

25 

i i 

18 

L 

234 

25 

i i 

14 

M 

196K5 

25 

i i 

18 

M 

21  I 

25 

i i 

18 

M 

189 

25 

i i 

14 

E 

197/4 

i ( 

25 

i i 

18 

L 

i93fJ 

( ( 

25 

( ( 

18 

L ' 

183^ 

( ( 

24 

( ( 

18 

L 

i53>4. 

i i 

25 

i i 

14 

L 

166 

i i 

25 

i i 

14 

M 

166 

i i 

25 

i ( 

14 

L 

155^^ 

i i 

25 

i ( 

18 

M 

172 

i i 

25 

i i 

H 

L 

1 7 

i i 

24 

i i 

14 

E 

136)^ 

k i 

24 

i i 

14 

M 

84 

k ( 

24 

i i 

14 

M 

9oyi 

i ( 

24 

i i 

14 

M 

120}  3 

( i 

24 

i i 

^4 

M 

104 

i i 

24 

i i 

14 

L 

92)4 

( i 

24 

( ( 

14 

L 

85 

i i 

24 

i i 

14 

E 

105 

i k 

24 

i i 

14 

E 

114)4 

( i 

24 

i i 

14 

M 

123 

( i 

24 

k i 

14 

L 

106 

i i 

24 

( i 

14 

M 

139^3 

i i 

24 

( k 

14 

M 

146 

i i 

24 

i i 

14 

M 

114)4 

24 

i i 

14 

M 

107 

24 

i i 

14 

M 

120^ 

24 

( i 

14 

M 

97f:> 

24 

i i 

14 

M 

99V\ 

24 

k k 

14 

E 

85/2 

24 

18 

E 

104/2 

24 

i4‘ 

E 

105 

24 

14 

M 

108 

24 

k i 

18 

M 

123 

25 

14 

M 

134/' 

25 

18 

M 

96 

25 

i i 

14 

M 

108^6 
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NAME  OF  VARIETY. 

No.  i 

Date  of 
Planting. 

i Date  of 

, Harve.sting. 

Early, 

Medi’m 

Date. 

Yield  per 
j acre  in 
Hushels. 

Antwerp 

46 

May  25 

Oct. 

18 

' M 

98^3 

Cal.  Peach-blow 

47  ! 

“ 25 

14 

M 

139^3 

H.  Minnesota 

48 

" 25 

18 

E 

57H 

White  Elephant 

49 

; " 25 

18 

M 

61 

Minn.  Seedling 

50 

> “ 25 

14 

M 

61 

Belle 

51 

“ 25 

18 

M 

133 

White  Japan 

52 

, " 25 

18 

E 

ii4>^ 

Harbinger  

53 

1 “ 25  • 

18 

M 

82 

Hoag’s  Seedling 

54 

. “ 25 

H 

M 

145 

Hamden  Beauty 

55 

! “ 25 

i8 

E 

107 

Lewiston  Seedling 

56 

i “ 25 

14 

L 

; 94>^ 

Sue.  Planter 

57 

" 25 

14 

M 

1 

Wisconsin  Blue 

58 

“ 25 

14 

M 

' i38>^ 

Compton’s  Surprise 

59 

" 25 

18 

E 

1 112 

Favina  

60 

" 25 

14 

L 

98/3 

White  Wisconsin 

61 

" 25 

19 

L 

no 

Early  Wisconsin 

62 

! “ 25 

14 

E 

1 6714 

Signal 

63 

" 25 

19 

E 

1 74^ 

Peoples  

64 

j “ 25 

14 

E 

105 

Park  Region  

65 

19 

E 

92/3 

Seedling  No.  15 

66 

1 “ 25 

( ( 

14 

L 

I12}4 

Rose  Seedling 

^67 

1 " 25 

i i 

14 

M 

105 

Plymouth  Rock.: 

68 

" 25 

( ( 

19  1 

M 

64 

Freeman 

69  ! 

" 25 

( i 

14 

M 

105 

Ideal 

70  1 

" 25 

i c 

19  : 

M 

105 

Monroe  Co.  Prize 

171  ! 

“ 25 

i ( 

18  ’ 

M 

100^ 

White  Rose... 

I72 

" 25 

i i 

18 

^ ! 

139^ 

Garnet  

173 

" 25 

( i 

18  i 

1 

135 

Comforter 

i74 

“ 25 

( i 

14  ; 

M 1 

96)4 

Manhattan  

75  1 

" 25 

( ( 

18 

L 

147 

Addison 

76 

“ 25 

( i 

14 

M 

90 

Badger  State 

77  1 

" 25 

i ( 

18 

L 

123 

Gen.  Logan 

78 

“ 25 

i ( 

14  ! 

L 

139^ 

Capricorn 

79 

“ 25 

( ( 

14  ! 

120^ 

Thunderbolt 

80 

“ 25 

i i 

18  i 

^ 1 

n8^ 

0.  K.  Mammoth 

81 

“ 25 

( i 

18 

^ i 

140^ 

Champion 

82 

“ 25 

( i 

14 

M 

I38>4 

Riley  

83 

“ 25 

( ( 

19 

L 

166 

Rochester  Favorite 

84 

" 25 

14 

L 1 

124 

Parson’s  Prolific 

85 

25  ! 

( 4 

18  1 

^ 1 

94 

Jumbo  

86 

“ 25  I 

t 4 

14 

L 

1407^ 

Starr  Russett 

87 

“ 25  1 

4 4 

18  1 

L 

i30>^ 

Garnet  Chili 

88 

“ 25 

4 4 

14 

Iv  1 

1407^ 
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Roots.  — Mang^el  Wurzel. 

Only  four  varieties  of  mangels  were  tested  on  the  experi- 
mental grounds  last  season.  These  were  selected  from  a list  of 
eleven  varieties,  grown  the  preceding  year,  being  those  which 
seemed  to  warrant  a further  trial.  There  are  always  a few  varie- 
ties, which  will  give  much  better  results  than  others;  and  it  has 
been  our  purpose,  to  select  such  as  indicated  superior  qualities 
over  the  other  sorts,  and,  after  sufficient  trial,  to  recommend 
these  to  the  farmers  of  Oregon. 

The  roots  were  grown  upon  a heavy  clay  loam,  fertilized  by 
a dressing  of  barnyard  manure  applied  during  the  winter  and 
early  spring.  We  have  no  loose  bottom  land,  such  as  that  found 
on  many  of  the  farms  of  Oregon.  An  open,  rich  soil  is  much 
better  for  root  crops. 

Our  land  was  plowed  earl}^  in  the  spring,  and  subsoiled  to 
the  depth  of  i8  to  20  inches.  Roots  will  not  grow  smooth  and 
straight_,  unless  the  subsoil  is  sufficiently  loose  for  the  tap  root  to 
easily  penetrate  it. 

Mangels,  carrots,  and  rutabagas,  were  grown  under  the  same 
conditions. 

Orange  Globe  Mangel. — This  variety  has  been  grown  for 
three  successive  years,  and  has  given  the  largest  yield  of  any  in  the 
list.  It  is  a good  keeper,  and  is  not  as  coarse  grained  as  some 
of  the  long  varieties,  which  grew  with  a large  portion  of  the 
root  out  of  the  ground.  The  yield  of  this  variety,  was  10  tons 
and  4 cwt.  per  acre,  in  1892;  and  12  tons  and  15  cwt.  in  1893. 

Giant  Intermediate, — Is  next  in  yield,  and  is  a very  desirable 
variety.  It  resembles  the  Tankard  in  its  shape  and  manner  of 
growth.  This  variety  yielded  8 tons  and  13  cwt.  per  acre,  in 
1892;  and  II  tons  and  9 cwt.  in  1893. 

Cartel's  Warden  Orange  Globe. — There  is  very  little  differ- 
ence between  this,  and  the  Orange  Globe,  as  far  as  habit  of 
growth,  and  the  appearance  of  the  roots  are  concerned.  It  did 
not  qiiite  equal  the  latter  in  yield.  It  yielded  7 tons  and 
14  cwt.  per  acre,  in  1892;  and  9 tons  and  18  cwt.  in  1893. 

Golden  Tankard. — For  good  keeping  qualities,  and  for  an 
excellent  mangel,  so  far  as  firmness  of  grain  is  concerned,  there 
is  none  that  will  excel  the  Golden  Tankard.  It  is  one  of  the 
standard  varieties  for  general  cultivation.  In  shape,  it  is  inter- 
mediate between  the  long  yellow,  and  the  globe  varieties.  It 
grows  partly  out  of  the  ground,  and  is  easily  harvested.  It  car- 
ries very  few  fine  roots  when  mature.  The  yield  in  1892,  was 
7 tons  and  14  cwt.  per  acre;  and  9 tons  and  5 cwt.  in  1893. 


Carrots. 

Three  varieties  of  carrots  were  sellected,  from  thirteen  va- 
rieties  grown  in  1892;  for  a more  extendid  trial. 

Mastodon. — There  were  none  that  equaled  this  variety  in 
3ueld,  in  1892;  and  in  qualitjq  it  was  not  surpassed  aiu'.  It 
is  a very  smooth  stocky  root,  and  does  not  require  as  deeb  a soil 
as  some  of  the  longer  varieties.  The  flesh  of  the  carrot  is  }-el- 
lowish  in  color.  This  carrot  is  shown  in  cut  No.  13.  Yield  in 

1892,  was  10  tons  and  n cwt.  per  acre;  and  12  tons  8 cwt.  in 

1893. 

Lo7ig  White  Gree^i  Top. — Of  the  deep  rooting  varieties,  this 
one  seems  to  do  the  best.  There  is  very  little  if  ain^  difference, 
between  this  one  and  the  White  Belgian.  It  grows  long  and 
slender,  requiring  a deep  loose  .soil.  It  is  not  so  easily’  harvested 
as  the  Mastodon.  Cut  No.  II  shows  a sample  of  this  variety. 
Yield  in  1893,  12  tons  and  12  cwt.  per  acre. 

Orange  Belgian. — In  1893,  variet\^  did  very  poorhy  but 
we  were  led  to  give  it  another  trial,  from  the  high  recommenda' 
tions  which  it  received  from  seed  dealers.  It  is  not  as  desirable, 
as  either  of  the  other  varieties  mentioned,  in  3’ield  or  qualitw 
The  roots  were  not  as  smooth,  and  it  does  not  harvest  as  easily. 
It  grows  deeper  in  the  ground.  Yield  in  1892,  4 tons  and  14  cwt: 
and  9 tons  and  2 cwt.  in  1893.  This  is  nearly  3)4  tons  less, than 
the  yield  of  either  of  the  other  varieties.  No  5 in  cut. 

Names  of  varieties  of  carrots  shown  incuts.  Plate  I,  No.  i 
Danvers  Half  Dong;  2 Long  Red  Coreless;  3 Scarlet  Altring- 
honie;  4 Red  St.  Valery;  5 Orange  Belgian;  6 Improved  Long 
Orange;  7 Nichols  Improved.  Plate  II,  No.  8 Yellow  Belgian: 
9 White  Vosges;  10  White  Belgian:  ii  Long  White  Green  Top: 
12  Victoria;  13  Mastodon. 

Rutabagas. 

•After  growing  several  varieties  of  sweedes,  the  following  are 
.selected  as  having  done  the  best. 

Yellow  Sweedish  Rutabaga.— Tipi'S,  is  a yellow  t^'pe,  which 
differs  but  little  from  the  purple  top  sweede.  It  does  not  have 
quite  as  high  a Crown,  as  the  purple  top,  and  is  not  qiii^e  as 
dark  in  color.  It  carries  ver}’  few  fine  roots  when  mature,  thus 
making  it  easier  to  handle,  and  much  freer  from  earth,  which 
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adheres  to  those  varieties  that  have  a mass  of  fine  roots,  cling- 
ing to  them.  It  yielded  i6  tons,  and  15  cwt  per  acre  in  1893. 

Champion  Purple  Top. — This  does  not  differ  from  the  Purple 
Top,  which  has  been  a standard  variety  for  many  }^ears.  It  is  a 
very  desirable  variety,  in  every  way.  It  is  yellow  in  color,  with 
purple  crown.  Yield  16  tons,  and  6 cwt.  in  1893. 

Improved  Sweede. — This  is  another  yellow  variet\-,  much 
like  the  varieties  already  discribed.  It  is  not  quite  as  dark  n 
color,  as  the  Purple  Top.  Yield  14  tons,  and  4 cwt.  in  1893. 

Our  ground  is  not  well  adapted  to  growing  sweedes.  It  gets 
too  dry  during  the  summer.  The  roots  nearl}'  cease  growing, 
and  become  stunted  before  the  rains  come  in  the  fall.  Plant  lice 
injure  the  rutabagas  very  badly.  The  quicker  growing  varie- 
ties of  turnips,  will  give  better  results  1 believe.  These  can  be 
sown  very  late  in  the  season,  and  make  their  growth  in  the  fall 
after  the  rainy  season  begins. 
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The  following  is  a brief  report  of  work  accomplished  in  this  depart- 
ment during  the  year.  Article  I treats  on  work  with  various  insects.  Ar- 
ticle 1 1 on  Capons  and  Caponizing.  The  insects  discussed  are  the  Codling 
Moth,  Hop  Louse,  Flea  Beetles,  Radish  Flies,  Cut -worms,  Wire-worms,  and 
Tent  Caterpillars.  There  is  also  a short  paragraph  on  Gophers  and  Moles. 
To  Article  I two  plates  are  appended,  one  illustrating  a few  Oregon  insects, 
the  other,  ‘specimens  of  insect  work  Article  II  is  illustrated  with  two  half 
tone  plates  and  a number  of  line  cuts. 

While  there  has  been  no  specially  injurious  outbreak  of  insects  the 
past  season,  nevertheless  Tent  Caterpillars  have  been  exceedingly  numer- 
ous in  at  least  three  forms,  and,  in  places  quite  destructive.  Clisiocanipa 
eiosa  Strech.  and  C.  pliirialis  Dyar,  have  swarmed  in  .some  apple  orchards, 
and  have  also  fed  generously  on  Plum  and  Prune,  as  well  as  on  the  foliage 
of  Roses. 

The  third  species  of  Tent  Caterpillar,  C.  constricta,  has  in  places, 
stripped  the  leaves  from  large  areas  of  oak  trees.  It  by  no  means  follows, 
because  these  pests  are  troublesome  for  one  or  two  seasons, that  the  same  lo- 
cality will  be  afflicted  permanently.  They  may,  after  one  or  two  years 
leave  a place  where  they  have  been  present  in  enormous  numbers. 

Large  crickets,  a species  of  Anabrus,  have  been  numerous  in  wheat 
fields  in  Eastern  Oregon.  The  Mediterranean  Flour  Moth,  which  has 
proved  so  troublesome  in  parts  of  Canada  and  the  United  States,  may,  at 
any  time  appear  in  flour  mills  in  this  state. 

As  the  season  of  Spring  approaches  the  irrepressible  small  boy  appears 
on  the  scene  with  sling-shot  and  target  rifle  and  begins  the  cruel  work  of 
murdering  our  familiar  birds.  Most  of  these  birds  are,  in  the  long  run, 
beneficial  to  the  horticulturist  and  farmer.  Moreover,  for  every  bird  slain 
a large  number  are  only  wounded  and  escape,  to  drag  out  a wretched  ex- 
istence until  death  relieves  them.  The  thought  of  the  unnecessary  suffer- 
ing, inflicted  upon  helpless  animals  by  the  thoughtless  or  cruel,  prompts 
me  to  take  this  opportunity  to  appeal  to  citizens  of  our  towns  and  cities, 
urging  them  to  see  that  the  laws  which  forbid  the  use  of  .sling-shot  or  gun 
within  the  corporate  limits,  and  the  laws  which  protect  our  birds  be 
rigidly  enforced 

In  the  following  pages,  all  half  tones  and  line  cuts,  except  F'ig  2,  3,  6, 
9,  10,  and  moth  on  title  page,  have  been  made  by  Mr.  Pernot,  photographer 
to  the  station  and  college,  and  I wish  here  to  acknowledge  my  appreciation 
of  his  courteous  efforts. 

CODIvING  MOTH. 

Two  years  ago  it  was  shown  that  .spra^nng  with  paris  green  .solution 
would  save  from  70  per.  cent  to  80  per.  cent  of  fruit  which  would  otherwise 
be  destroyed  by  the  apple-worm.  It  remained  to  be  seen  with  how  few 
sprayings  this  could  be  accomplished,  and  the  minimum  cost  of  labor  and 
material.  The  solution  used  in  the  experiment  the  past  sea.son  was  paris 
green  and  water  G lb. of  paris  green  to  300  gals,  of  water)  and  whale-oil 


So 


soap  in  the  proportions  of  i lb.  to  every  8 gals,  of  water.  As  this  .soap 
was  used  simply  to  secure  an  even  spreading  of  the  liquid  and,  possibly,  to 
insure  the  permanency  of  the  solution,  I believe  that  ordinary  soft  .soap 
would  have  answered  the  purpose  equally  well. 

To  this  solution  IXL  was  added,  crushed  in  small  pieces,  i lb.  of 
IXTv  to  every  i6  gals,  of  the  liquid  This,  as  is  well  known,  is  a patent 
insecticide  consisting  of  lime,  sulphur  and  salt  and  sold  by  Wm.  Beck  & 
Co.,  1 12  California  St.  S.  F.  and  26  North  Front  St.  Portland.  Or.  Cost  in 
Portland  4 cents  per  lb.  in  bbls.  (500  lbs.  to  bbl.)  41^  cents  per  lb.  in  60  lb 
box  and  5 cents  per  lb.  in  bricks,  any  quantity.  It  was  used  the  past  .sea- 
.son  because  previous  experiments  appeared  to  indicate  that  fewer  spraying.s 
were  necessary  when  it  was  used,  and  on  account  of  its  fungicidal  qualities. 

The  first  application  was  made  June  12th.  but  rain  interrupted  the 
work,  and,  more  rain  occuring  a few  days  later,  this  first  spraying  was  dis- 
regarded and  a second  application  made  June  17th.,  five  daye  later.  On 
June  27th.  the  fruit  was  sprayed  for  the  third  time,  in  reality  the  second 
time,  and  the  fourth  or  really  the  third  .spraying  was  made  Aug.  i8th. 
None  of  the  Waxen  or  Summer  Sweets  were  treated  on  this  last  date. 

On  August  5th  the  fruit  on  the  sprayed  trees  appeared  to  be  quite  free 
frc.ni  worms,  even  on  a few  which  were  not  treated  on  June  27th  and  had. 
therefore,  gone  seven  weeks  .since  the  last  spraying.  Two  weeks  later, 
however,  Aug,  i8th,  the  Baldwins  and  Rambos  were  found  to  be  somewhat 
wormy,  showing  that  thev  should  have  received  a spraying  three  or  four 
weeks  earlier.  This  would  have  brought  the  third  .spraying  three  weeks 
after  June  27th,  /.  e.  about  July  18th.  The  need  of  thorough  work  at  about 
this  date  is  referred  to  later  on. 

The  apple-worm,  owing  largely  to  the  very  inclement  spring,  was  not 
as  bad  this  year  as  the  preceeding  season,  and  unsprayed  orchards  looked 
fairly  well  in  comparison  with  those  which  had  been  .sprayed.  In  October, 
and  earlier,  the  leaves  on  some  of  tlie  trees  in  the  sprayed  orchard  were 
noticeably  burned,  more  particularly  on  the  Baldwin  trees.  The  cause  of 
this  cannot,  in  this  case,  be  ascribed  to  using  too  strong  a mixture,  but  in 
the  following  facts  which  have  been  discovered  by  previous  experiments. 
It  has  been  observed  that  trees  in  counties  adjacent  to,  or  near,  the  coast, 
are  more  likely  to  be  burned  than  tho.se  in  the  interior.  Further,  if  a light 
rain  occur  during  or  immediately  after  the  application,  the  leaves  are  apt 
to  be  burned.  Such  burning  does  not  show,  when  paris  green  is  used,  for 
sometime  after  the  application,  \ heavy  dew,  or  hot  sunlight,  immediate- 
ly after  spraying  are  conducive  to  burning.  vStrangely  enough,  it  has  been 
found  that  the  older  leaves  are  more  susceptible  to  injury  than  the  younger 
leaves.  The  under  side  of  the  leaf  also  is  more  easily  burned  than  the  up- 
])er  side.  The  very  .slight  rain  occuring  during  our  first  spraying,  June  12, 
aided  by  other  climatic  conditions  prevalent  here  undoubtedly  caused  the 
burning  of  the  foliage.  This  injury  was  but  .slight,  and,  another  season, 
might  be  absent  altogether.  It  must  be  said,  however,  that  the  pre.sence 
of  soap  in  the  mixture  appsars  to  make  it  more  liable  to  burn,  than  when 
used  without  the  soap,  and  for  that  reason  it  would  be  well  to  use  a min- 
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iTniiin  amount,  just  enoiigh  to  cause  the  liquid  to  spread  over  fruit  and 
leaf.  ' 

The  effectiveness  of  wrapping  burlap  bands  about  the  apple  trees,  as  an 
adjunct  to  spraying,  has  been  referred  to  before.  Yet  it  must  be  borne  in 
mind  that  the  worm  found  beneath  the  band  has  accomplished  its  work, 
and  spoiled  the  apple  in  which  it  was  working.  At  the  same  time,  many 
of  the  worms  so  killed,  would,  had  they  lived,  produced  female  moths, 
which  would  have  laid  hundreds  of  eggs  upon  the  fruit.  In  our  experi- 
ments banding  began  in  July,  and  the  bands  were  examined  every  five 
days.  In  examining  the  bands,  the  greatest  number  of  worms  were  found 
Aug,  25th,  and  Aug.  31st,  78  on  the  first  date  and  76  on  the  second, — 
from  about  forty-five  trees.  Inasmuch  as  it  has  been  found  that  the  larva 
lives  four  weeks  in  the  apple  before  seeking  a hiding  place,  it  is  evident 
that  the  mature  worms  found  in  such  numbers  from  Aug.  25th — 31st,  were 
hatched  about  July  25th-3ist, — another  argument  to  prove  the  necessity  of 
a thorough  application  about  July  20th,  in  ordinary  seasons. 

I am  convinced  that  three  sprayings,  with  a fourth  on  later  varieties, 
will,  if  judiciously  applied,  save  a large  percent  of  the  fruit,  and,  as  a re- 
sult of  the  work  of  the  past  three  years  I unhesitatingly  make  to  the  farmer 
and  fruit  grower  the  following 

RECOMMENDATIONS. 

Spray  with  the  solution  above  given  for  the  first  time  about  June  loth- 
15th,  in  ordinary  seasons.  A very  early  spring  might  call  for  an  earlier 
application,  vet  it  is  very  apparent  that  fruit  growers,  as  a rule  - spray  too 
early,  there  is  no  need  for  action  until  the  apples  are  as  large  as  marbles. 

Let  a second  spraying  follow  the  first  in  about  three  weeks,  or  a little 
earlier,~sa3^  July  ist — 6th,  and  a third  July  20th — 25th.  That  should  be 
sufficient  on  all  early  apples.  A fourth  is  recommended  for  late  apples 
Aug.  15th. — 20th.  These  dates  cannot  be  taken  as  criterions  always,  but 
they  are  based  on  careful  observations  here  for  three  successive  seasons. 

As  good  a showing  may  be  obtained,  possibly,  with  some  other  agent 
in  the  place  of  IXL;  we  suggest  it  because  with  it  we  have  had  good  results. 
Do  not  use  too  much  of  the  solution,  for  it  only  makes  burning  more  prob- 
able. 

It  might  be  well  to  decrease  the  amount  of  soap  u.sed,  to  about  i lb. 
ill  every  15  gallons,  just  enough  to  cause  the  liquid  to  spread  evenly  over 
leaf  and  fruit.  Begin  banding  about  July  4th. 

COST, 

The  large  trees  used  in  the  above  experiments  were  30 — 40  v’ears  old 
and  each  tree  required  from  2 to  3 gals,  of  the  mixture.  This  called  for  an 
expenditure  of  7 cents  per  tree  for  each  application,  for  labor  and  material. 
Smaller  trees,  requiring  less,  would  not  call  for  that  sum. 

It  is  an  interesting  fact,  though  having  no  especial  bearing  on  our 
work  here,  that  in  Nebraska,  in  1892,  the  Codling  Moth  caused  a loss  of 
$2,000,000,  a very  large  proportion  of  which  might  have  been  saved  by 
judicious  spraying. 

PROPOSED  WORK 

The  Botanist  and  Entomologist  are  planning  a series  of  experiments 
for  the  coming  season  to  determine  the  practibility,  as  far  as  Oregon  is 
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concerned,  of  coinbining-  fungicides  with  the  arsenites,  that  the  scab  and 
other  fungus  diseases  together  with  insects  which  prey  upon  apple,  pear 
&c.  may  be  killed  with  the  same  application.  This  operation  saves  the 
cost  of  a special  treatment  for  either  vegetable  or  animal  pest,  and  is  much 
to  be  desired. 

HOP  LOUSE. 

This  pest  was  not  as  bad  this  season  as  the  year  preceding,  owing  to 
the  cold  rainy  spring,  unfavorable  to  any  insect  life.  The  statement  hav- 
ing been  made,  by  a few  hop  growers,  that  kerosene  emulsion,  i part  to  30 
parts  of  water,  injured  the  foliage  of  the  hop  plants,  the  Entomologist  ap- 
plied it  considerably  stronger,  i part  emulsion  to  20  parts  water,  on  hops 
planted  on  the  College  grounds.  Even  at  this  strength  no  injurious  results 
Were  observed,  and  it  must  be  concluded  that  the  fault,  in  the  cases  referred 
to,  lay  in  its  manufacture  or  application,  or  both.  Kerosene  however  in 
the  hands  of  the  uninitiated,  is  a dangerous  agent,  and  our  hop  growers 
feel  more  confidence  in  the  quassia  soap  remedy,  or  tobacco  and  soap, 
which  compounds  have  frequently  been  quoted  in  publications  emanating 
from  the  U.  S.  Department  of  Agriculture,  in  bulletins  published  by  this 
department  of  the  experiment  station,  and  elsewhere. 

If  opportunity  offers,  experiments  will  be  instituted  the  coming  season 
with  a weak  solution  of  Koebele’s  Resin  Wash.*  This  wash  promises  to  be 
a valuable  agent  against  all  forms  of  plant  lice.  It  has  in  fact,  already 
proved  itself  an  efficacious  agent.  Its  special  value  lies  in  the  fact,  that  in 
a weak  form  it  may  prove  fatal  to  the  tender-bodied  lice,  and  at  the  same 
time  not  kill  the  predaceous  insects  which  feed  upon  them,  and  are  found 
amongst  them  in  considerable  numbers. 

The  experiments  proposed  for  next  season  are  to  determine  how  weak 
a solution  will  kill  the  hop  lice  and  not  injure  the  beneficial  insects  which 
occur  on  the  hop. 

It  is  propable  that  our  hop  growers  will  always  have  this  pest  to  com- 
bat, and  during  some  seasons,  its  ravages  will  be  felt  very  severely  if  rad- 
ical efforts  are  not  made  against  it. 

FLEA  BEETLES  AND  RADISH  FLIES. 

Briefly,  this  experiment  consisted  in  testing  on  turnips  and  radishes 
the  comparative  value  of  tobacco  water  (i  lb.  of  waste  stems  steeped  in 
2/4  Rais,  water)  air-slaked  lime,  and  ashes  as  a preventive  of  the  attacks  of 
Phyllotreta  decipiens  and  species  of  Anthomyia.  The  small  “worms”  found 
in  minute  brownish  burrows  near  the  top  of  radish  and  turnip  roots  are 
the  larvae  of  the  above  flies.  The  result  was  a corroboration  of  previous 
work  in  this  direction,  viz.  while  lime  and  ashes  are  good,  more  frequent 
application  are  called  for  than  when  tobacco  water  is  used.  About  three 
applications  of  tobacco  water  liberally  applied  with  a watering  pot.  at  in- 
tervals of  two  weeks,  beginning  when  the  plants  are  about  a week  old,  will 
be  found  efficacious.  As  stated  in  a previous  bulletin,  this  liquid  is  not  only 
repulsive  to  the  insect,  but,  sinking  about  the  roots  acts  as  an  excellent 
fertilizer.  Especially  is  this  noticeable  in  the  case  of  radishes. 

The  lime  was  applied  to  the  plants  with  a Leggetts’  London  Purple 

* Receipt  for  Rp;sin  W.\hH:  To  3 fts  of  carbonate  of  soda  ommon  washing^  soda,) 
add  4 lbs  of  resin  and  i gal.  of  water.  Heat  until  dissolved,  and  while  boiling  gradnally 
add  4 gal.  of  hot  or  warm  water,  .stirring  all  the  time,  and  continne  the  boiling  until  the 
mixture  is  the  color  o’  molasses  When  wanted  for  use.  warm  and  dilute  as  follows  with 
cold  water:  For  Woolly  Aphis  i part  wash  to  6 parts  water;  for  any  other  aphis  i part 

wash  to  10  or  12  of  water;  for  Mealy  Bug,  i part  wash  to  10  parts  water. 
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Gvm  (Leggett  & Brother,  301  Pearl  St.  New  York  City)  which  is  shown  in 
a line  cut  below.  By  means  of  a strap  which  accompanies  this  machine 
and  which  passes  oyer  the  shoulder  of  the  manipulator,  the  gun  can  be  held 
at  the  level  of  the  waist,  with  the  muzzle  end  just  above  the  plants,  and 
any  dry  insecticide  easily  applied. 


FIG  I, — Feggett’s  London  Purple  Gun. 

Through  courtesy  of  G.  C.  Davis  of  the  Michigan  Agricultural  College 
we  are  privileged  to  insert  here  a cut  from  an  original  drawing  of  a ma- 
chine of  his  invention,  proposed,  primarily  to  kill  leaf  hoppers,  but  also 
well  adapted  to  catching  and  killing  flea  beetles  on  very  young  plants. 


The  machine  is  called  a “hopperette”. 


FIG.  2.—  A Hopperette. 
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Quoting  from  his  description:  “A  small  tarred  pan  is  attached  to  a 
hand  wheel  hoe  as  shown  in  figure.  The  pan  is  made  of  sheet  iron.  The 
bottom  is  i6  in.  by  20  in.  with  a notch  6 in.  deep  bv  4 wide  cut  in  the  cen- 
tre of  the  front  edge.  On  two  sides  and  back  is  an  upright  sheet  about 
4 in.  high.  The  edges  of  front  edge  and  notch  are  rolled  up  about  )4in. 
simply  enough  to  keep  the  coal  tar  on  bottom  from  rolling  off. 

The  hopperette  is  attached  to  a wheel  hoe  by  two  strips  of  strap  iron 
fastened  under  the  pan  as  a support  and  at  the  other  end  bolted  to  the 
frame  of  the  hoe.  The  carriage  figured  in  cut  is  a “Planet  Jr”,  sold  by 
D.  M.  Ferry  & Co.  and  listed  in  their  catalogue  at  $4.00.  The  pan  costs 
about  $1  25.  When  used  it  is  close  to  the  ground  and  the  young  plants 
(celery  plants,  radishes,  turnips  etc.)are  surrounded  on  sides  and  back  by 
the  edges  of  the  notch.  At  <7  is  a small  string  or  wire  which  causes  the 
insect  to  jump  at  the  right  time,  and  also  prevents  the  plants  from  striking 
the  sharp  edge  of  the  iron.  As  the  machine  is  wheeled  along  and  the 
plants  disturbed  as  indicated,  a large  proportion  of  the  insects  will  jump 
on  to  the  tar  and  perish”. 

WIRE  WORM.S  AND  CUT  WORMS. 

Three  plats  each  containing  about  900  sq.  ft.  were  treated  Mav  loth. 
with  Kainit  & Muriate  of  potash,  in  the  proportion  of  Kainit,  1000  lbs.  to 
acre  on  one  plat  and  600  lbs.  to  the  acre  on  another  plat,  On  the  third 
plat  Muriate  was  applied  at  the  rate  of  600  lbs.  to  an  acre.  On  two  other 
plats,  each  containing  about  450  sq.  ft.  the  salts  were  applied  in  these  pro- 
portions: Kainit  2000  lbs.  to  the  acre,  and  Muriate  the  same.  In  each 
case,  plats  were  left  untreated  to  serve  as  checks. 

On  both  treated  and  untreated  plats,  corn,  tomatoes,  peas,  beans,  and 
cabbages  were  planted.  This  season,  as  far  as  this  valley  was  concerned, 
being  exceptionally  free  from  these  sometimes  very  injurious  pests,  no  result 
was  obtained  worthy  of  note  beyond  the  increased  growth  of  certain  of  the 
vegetables,  due  to  the  fertilizing'  qualities  of  the  salts. 

A few  excellent  preventives  of  cut-worm  injury  togaiden  plants  are  here 
appended.  (.^7)  When  planting  cabbage  plants,  tomato  plants,  etc,,  hold  in 
the  left  hand  a paper  3 in,  square,  and  wrap  it  around  the  stalk  of  the  plant 
in  such  a way  that  it  will  extend  from  about  2 in.  above  the  ground  to  one 
below  the  surface.  These  papers  can  be  easily  cut,  strung  on  a wire  and 
carried  about  the  field  suspended  from  a button  hole  of  one’s  coat. 

{d)  Throw  old  tomato  cans  and  the  like  into  a bonfire  and  allow  them 
to  remain  until  the  twjo  ends  and  the  side  become  unsoldered.  With  a pair 
of  shears  cut  the  tin  tube  into  two  equal  pieces  lengthwise.  Wrap  each 
piece  around  a broom  handle  so  as  to  form  two  tubes  about  6 inches  long 
and  2j^  inches  wide.  When  w^anted  for  use,  the  tube  can  be  sprung  open 
to  admit  the  stalk  of  the  plant,  and  it  .should  then  be  pre.ssed  into  the 
ground  about  inch. 

(c)  Hand  picking  of  worms  and  digging  them  out  from  near  a plant 
which  they  have  cut  has  already  been  referred  to., 

TENT  C.A.TERPII.I.AKS. 

These  pests  have  been  .so  prev'alent  the  past  season,  that  remedies  and 
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preventive  measures,  which  were  ^iven  in  Bulletin  No.  14  are  here  re])eated. 
The  hairy  larvae,  so  prettily  marked,  are  l>y  this  lime  very  well  known  to 
our  citizens.  They  turn  into  moths  mnch  like  the  one  fij^ured  on  the  title 
page  of  this  bulletin. 

Where  fruit  trees  are  spra}'ed  with  the  arsenical  solutions  for  the  cod- 
ling moth  the  foliage  is  necessarily  poisoned,  and  the  above  caterpillars 
being  leaf  eaters,  are  killed  by  eating  the  leaves.  A very  excellent,  and 
very  necessary  preventive  is  to  de.stroy  the  egg  clusters  on  the  leafle.ss 
trees  in  autumn,  winter,  and  early  spriim  when  they  can  be  easily  .seen,  l>y 
cutting  off  and  burning  infested  twigs.  The  eggs  are  clustered  in  a dark 
band  around  the  twig.  Another  remedy  is  equally  simple;  saturate  a rag 
with  kerosene,  attach  it  to  a pole,  light  it  and  burn  the  webs  when  the 
caterpillars  are  within.  Crushing  the  very  young  caterpillars  with  the 
gloved  hand,  when  they  are  massed  together,  is  also  recommended.  Sev- 
eral parasites  attack  this  larva,  so  man  is  not  alone  in  his  efforts  to  de.stroy 
them.  A few  of  our  birds,  but  not  many,  feed  upon  these  pests.  The 
eggs  of  Clisiocampa  found  in  August  will  not  hatch  until  the  following 
spring. 

GOPHERS  AND  MODES. 

The  station  has  obtained  a sample  of  the  breech-loading  Breese  Riggs 
Animal  Gun,  invented,  manufactured  and  sold  (I3.00)  b}"  Miss  Emma 
Riggs  of  Crowley  Or.  The  principle  involved  in  its  use  is  the  same  as  111 
the  muzzle-loading  Dikinson  Gun  figured  in  Bulletin  No.  25. 


The  hard  wood  stake  to  which  it  is  attached  is  driven  into  the  ground 
and  the  barrel  can  be  pointed  down  the  burrow  at  any  angle.  It  calls  for 
a 16  gauge  shell,  a very  light  charge  of  powder  (about  thimbles  full' 
and  about  30  pellets  of  No.  6 shot.  We  regard  it  as  a very  efficacious 
machine,  and  the  fact  that  it  is  a breech  loader  makes  it  an  easy  gun  to 
load  or  unload. 

Moles  can  be  shot  with  an  ordinary  shotgun,  if  one  is  so  fortunate  as  to 
have  such  a weapon  when  he  observes  the  earth  of  the  mound  moving. 
Such  movements  indicate  that  the  mole  is  just  below,  and  a good  mark.s- 
maii  can  kill  the  animal  when  standing  25  or  30  feet  away.  vSpearing  them 
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when  so  engaged  has  been  referred  to  in  a previous  f)uretin.  The  so-called 
Mole  plant  ^Euphorbia  lathyvis]  is  thought  bv  some  to  prevent  dej)- 
red^tions,  of  moles  at  least,  when  planted  in  gardens.  This  idea  however 
meets  with  but  little  encouragement  from  close  observers. 


PLATE  I. 


EXPLANATION  OE  PLATE  1. 


Figs.  I & 2,  Cutworms,  Hadena  devastatrix  and  Leiuaiiia  (Sp?i  res- 
pectivel}'.  Fig.  3,  Moth  [Rhyjicha(>rotis  confusa)  from  cutworm.  Figs.  4 
cS:  5,  Codling  Moths.  F'ig.  6,  Oinns  calif orn tens  a predaceous  beetle  .and 
hence  a beneficial  insect.  Fig.  7,  Another  predaceous  beetle  [Plerostichiis 
californicus).  Fig.  8,  Cicindella  vi-giitlata,  a Tiger  Beetle,  predaceous  in 
habits  and  commonly  regarded  as  a useful  insect.  Fig.  9.  Larva  of  Crane 
F'ly.  Found  in  decaying  vegetation.  Fig.  10.  Perfect  insect  or  imago  of 
Crane  Fly.  Fig.  ii.  Largus  succintliis.  F'ig.  12.  Leptocaris  tyivitattiis,. 
This  and  the  preceeding  belong  to  the  order  ku awn  as  Hemiptera  or  bugs. 
They  are  abundant,  frequently  .seen  about  maple  trees,  and  also  feed  on  the 
juice  of  bruised  cherries,  berries  etc.  Fig.  13  A beetle  which  bores  in  fr 
^Buprestis  aurulenta)  quite  common  in  Oregon,  Fig,  14,  Cicada  areolafa 
(allied  to  17-year  Locust)  with  wings  expanded.  P'ig.  15,  vSame  with  wings 
closed,  Fig.  16,  Pupa  of  a Cicada.  F'ig.  17,  A wire-worm;  injures  wheat, 
tomato  plants,  potatoes,  beans,  etc.  Fig.  18,  Click  or  Snapping  Beetle 
which  comes  from  the  wire- worm.  Fig.  19  and  20,  Two  Click  beetles  \ Co.v- 
ymbites fabrax).  Fig.  21,  Another  Click  beetle  (C.  F'ig. 

22,  Dicerca  divericata,  a beetle  frequently  seen  on  peach,  cherry,  or  prune 
trees.  Its  larva  bores  in  the  wood  of  these  trees  just  below  the  bark  and 
resembles  the  larva  of  the  F'lat-headed  Apple-tree  Borer  » Chrysobot/n  is 
femorata)  Fig.  23  and  24  Branch  and  twig  borer,  [Polycaon  confect  us,  1 
F'ig.  25,  The  beetle  which  comes  from  the  Fdat-headed  apple-tree  Borer, 
[Chrysobothris femorata).  Fig.  26  Eggs  of  “Tent  Caterpillar”  F'ig.  27 
and  28  ‘ Tent  Caterpillars”  larva  of  Clisiocampa  {C.  pliiznatis  and  C.  erosa, 
re.spectively ) F'ig.  29.  Larva  of  Pseiidohazis  eglanterina  which  feeds  on 

Wild  Rose.  Fig.  30.  “Ten-lined  leaf  ea.t^r"  Polyp  hy  I la  decemlineata.)  Its 
larva  feeds  on  roots  of  grass. 

All  figures  in  Plate  I but  slightly  reduced  from  natural  size. 

PLATE  II.  —SOME  SAMPLES  OF  INSPECT  WORK. 

I.  Woolly  Aphis  (.S’,  lanigera)  on  apple. 

II.  San  Jose  Scale  [Aspidioius  perniciosus.) 

III.  Oyster-shell  Scale  [Plytilaspis  pomonim.) 

IV.  Work  of  Scolytid  Borers  on  young  Baldwin.  Piece  of  bark  re- 
moved to  show  burrows. 

V;  Work  of  Blackberry  and  Raspberry  Cane  Borer. 

VI.  Corythuca  on  under  side  (T  Apple  leaf.  This  insect  has  been  re- 
ported to  the  station  at  various  times  but  is  not  numerous  enough  or  inju- 
rious enough  to  be  regarded  as  a pest. 

VII.  Work  of  Pear  and  Cherry-tree  vSlug. 

VIII.  Currant  stem  hollowed  by  the  Currant  Borer. 
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CAPONS  AND  CAPONIZING. 

F.  L.  Washburn.. 
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WHAT  rs  A CAPON? 

A capon  bears  the  same  relation  to  a cockerel  that  a steer  does  to  a 
bull;  it  is  an  altered  rooster.  As  in  the  case  of  steers,  a capon  is  more 
quiet,  lays  on  much  flesh  and  fat  and  remains  tender  for  many  months 
after  the  operation.  Caponized  birds  17  and  19  months  old  have  been 
killed  here  whose  meat  was  extremely  delicate  snd  tender.  They  will, 
furthermore,  weig'h  from  20  to  30  per  cent  more  than  a rooster  of  the  same 
age  if  kept  the  proper  length  of  time,  and,  in  many  Eastern  markets  will 
bring  from  18  to  30  cents  per  pound.  The  comb  and  wattles  do  not  grow 
after  the  operation.  The  feathers  of  neck  and  saddle  grow  enormously 
long  and  become  very  glossy.  They  do  not  chase  the  hens;  they  neither 
crow  nor  fight.  For  a few  months  after  caponizing  they  are  very  hearty 
eaters,  but  later  do  not  consume  appreciably  more  food  than  ordinary  fowls. 
If  the  operation  does  not  succeed  in  removing  all  of  the  testicular  matter 
or  the  sac  {tunica  vagmalis)  inclosing  it,  the  glands  grow, — sometimes 
to  an  enormous  size,  and  assume  distorted  shapes.  The  bird  is  then  what 
is  known  as 

' A SLIP. 

A slip  gains  flesh  and  fat  and  better  flesh  than  a cockerel, — grows  rap- 
idly, and  for  a time  resembles,  as  far  as  outward  appearances  go,  a genuine 
cypon.  But  after  a while, — three  or  four  months  after  the  operation,  the 
comb  and  wattles  grow,  the  bird  developes  a crow,  and  chases  the  hens 
worse  than  a cockerel.  It  is  evident  that  its  period  of  gain  has  at  this 
point  ceased  and  it  should  be  killed  without  delay.  The  meat  of  a slip  is 
superior,  as  said  above,  to  that  of  a cockerel  and  in  gome  markets  sells  for 
nearly  as  much  per  pound  as  that  of  a capon. 

IS  THE  OPERATION  CRUEE? 

No  more  so,  and  not  so  much,  as  the  .same  operation  performed  on  pigs, 
colts  and  calves.  It  is  quickly  done,  and  the  bird  begins  to  eat  directly 
after  being  released  from  the  caponizing  board.  Not  over  2 per  cent  of 
birds  need  be  lost  by  even  an  indifferent  operator,  and  any  chick  so  killed 
dies  from  hemorrhage  and  is  as  good  for  table  use  as  though  death  had  been 
caused  by  beheading.  The  beginner  should  practise  on  two  or  three  dead 
cockere’s  first,  in  order  to  become  familliar  with  appearance  and  position  of 
organs  before  attempting  to  handle  a live  bird. 

INSTRUMENTS  NEEDED. 

Caponizing  instruments  are  sold  in  sets  by  Geo.  Q.  Dow,  North  Epping 
N,  H...  by  W.  H.  Wigmore  and  Co.  107  So.  8th  St.  Phila..  the  latter  firm 
represented  on  this  coast  by  the  Petaluma  Incubator  company,  Petaluma, 
Calif.,— by  Geo  P.  Pilling  & Son  116  South  nth  St.,  Phila.,  and  others. 
Single  instrumeuLS  can  be  purchased  from  most  of  these  firms,  as  shown  in 
their  catalogues.  The.se  tools  sell,  in  sets,  for  from  $2.00  to  $5.00  and  over. 
The  instruments  actually  necessary  are  a sharp  penknife  or  scalpel,  a spring 
or  spreader.  Fig.  4 (A  & B)  to  keep  the  ribs  apart,  a caponizing  canula  Fig. 
4 C.  in  some  form,  a delicate  steel  hook  Fig.  4 and  a pair  of  fine  long 
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FIG.  4. — (All  figures  in  this  group  are  about  ^ actual  size.) 

forceps.  To  these  might  be  added  a pair  of  small  sharp  pointed  scissors. 
One  should  have  also  an  oval  caponizing  board  (Fig  5.) 

The  board  we  used  is  2 ft.  b}^  in 
its  two  diameters.  Eight  inches  from 
one  side  is  a row  of  thirteen  holes  % 
in.  in  diameter  and  one  and  one  half 
inches  from  each  other.  At  one  end 
are  four  oval  holes  about  1%  in.  long 
aud  in.  wide,  (see  Fig.  5,)  The 
small  round  holes  are  to  hold  the  ends 
of  the  staple,  Fig.  4 E,  which  passes 
over  the  wings  of  the  fowl.  Through 
the  oval  holes  a double  strap  is  car- 
ried over  the  scaly  part  of  the  legs  and,  by  means  of  a weight  at  the  end 
beneath  the  board,  holds  them  firmly.  The  iron  staple,  which  is  used  as 
above  indicated,  is  four  inches  long,  with  a cross  bar  lyi  inches  from  the 
rounded  end.  The  staple  must  fit  snugly  in  the  round  holes.  The  distance 
between  ail}' two  of  the  round  holes  is  just  one  half  the  distance  between 
the  free  ends  of  the  staple.  The  hook.  Fig.  4 D,  can  be  made  from  a den- 
tist’s pick  or  from  a crochet  needle,  and  is  used  to  tear  the  delicate  mem- 
branes found  in  the  body  cavity  of  the  fowl,  and  concealing  the  viscera. 
A spreader  Fig.  4 A can  be  made  with  a well  tempered  piece  of  steel.  It 
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ib  in.  wide  and  each  arm  is  i>^  in.  long.  Allowing  for  the  turning  up 
of  the  ends,  the  peice  of  steel  from  which  this  spreader  was  made  was  about 
6^  in.  long,  and  ^ of  an  inch  wide.  Such  a spreader  should  be  very  pli- 
able. The  spreader  represented  at  B Fig.  4,  which  can  be  purchased  for 
a small  sum  is  to  be  preferred  for  young  birds,  and  the  stronger  spring 
should  be  used  only  when  the  ribs  do  not  yield  easily;  at  which  time,  ba- 
ilie way,  the  bird  should  not  be  caponized.  A caponizing  canula  can  be 
purchased.  The  one  used  here,  however.  Fig.  4 C was  made  from  a blow- 
pipe which  had  its  smaller  end  flattened  and  just  enough  of  a slit  left  at 
this  end  to  allow  of  the  passage  of  the  wire  loop.  We  prefer  fine  silvered 
wire  (Malin  & Co  No.  32)  to  the  horse  hair  used  by  many.  The  spreader 
shown  above,  Fig.  4 is  somewhat  too  long  and  we  would  reccommend 
the  shorter  improved  style  shown  in  Fig.  6. 

THE  0PP:RATI0N. 


The  bird,  which  should  be  between  2^ 
and  4 months  old,  has  been  kept  without 
food  or  water  for  24-30  hours  in  order 
that  the  intestines  may  be  perfectly 
empty.  It  is  placed  on  the  caponizing 
board,  its  wings  pinioned  with  staple  (do 
FIG.  6.  Improved  Spreader.  press  wiiigs  too  closely  together)  and 

its  legs  fastened  firmly  by  the  weighted  strap  referred  to  above.  The  board 
has  been  placed  on  a barrel,  say,  or  something  of  the  proper  height,  and 
preferably  out  of  doors,  where  plenty  of  light,  direct  sunlight  if  possible, 
is  obtainable.  It  is  well  to  wet  the  feathers  on  side,  in  front  of  thigh,  that 
they  may  the  better  be  kept  out  of  the  way.  Brush  them  back  to  bare  the 
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skin.  With  a scalpel  or  sharp  pen-knife  cut  through  the  skin  at  rlgh.t 
angles  to  back-bone,  and  half  way  between  shoulder  and  thigh.  Let  this 
cut  be  about  i in.  long  or  more.  Then  push  the  skin  back  and  cut  through 
Xhe.  mxLSclQs  between  the  last  two  ribs.  Insert  spreader  to  keep  ribs  apart. 
Your  bird  will  then  have  something  of  the  appearance  shown  in  Fig.  7. 
Allow  no  foreign  matter,  feathers  etc,,  to  fall  into  the  cavity  while  opera- 
ting. With  hook  tear  away  the  delicate  tissue  which  you  see  hiding  the 
intestines.  This  tissue  is  the  wall  of  an  abdominal  air-sac.  The  intestines 
exposed,  push  them  to  one  side  and  note  the  testicle  of  the  side  upon  which 
you  are  working,  lying  close  to  the  back  and  about  on  a level  with  the 
front  edge  of  the  thigh.  It  is  an  oval  body,  generally  whitish,  but  not 
constant  either  in  size  or  coloration.  If  the  chick  is  very  young  it  may 
not  be  much  larger  than  a grain  of  wheat,  but  in  the  larger  breeds  of  fowls, 
at  four  months  of  age,  it  will  be  considerably  larger,  and  in  quick  growing 
fowls,  like  the  Leghorns[and,  by  the  way,  it  does  not  pay  to  caponize 
these]  the  glands  at  four  months,  may  be  nearly  as  large  as  a sparrow’s 
egg.  Note  the  blood  vessels  close  to  the  testicle,  and  sometimes  direct!}- 
in  contact  with  it,  running  along  the  back  in  the  middle  line;  the  pulse  in  the 
artery  {dorsal  aorta'\  is  distinctly  vistble.  Insert  caponizing  canula  and 
place  wire  loop  over  testicle.  Extreme  care  must  be  taken  not  to  include 
either  of  the  large  bloodvessels  in  the  loop.  If  you  tear  either  of  these  your 
bird  will  bleed  to  death.  At  the  same  time  the  entire  gland  must  be  inclu- 
failure  in  this  particular  means  a slip.  Now  keep  the  end  of  the  can- 
ula closely  applied  to  the  gland  and  draw  upon  the  wires  firmly.  The  re- 
sult is  that  the  wire  cuts  the  testicle  free  from  the  tissue  supporting  it  and 
it  can  be  picked  out  of  the  abdominal  cavity  with  the  long  handled  forceps. 
With  forceps  also,  or  with  spoon,  remove  all  foreign  particles  which  may 
have  got  into  the  abdominal  cavity  such  as  peices  of  feathers,  clotted  blood 
etc.  The  spreader  is  then  removed,  the  skin  drawn  over  the  cut  beteen  the 
ribs  and  the  two  edges  of  the  skin  stitched  together.  This  takes  a little 
more  time,  but  we  believe  it  is  far  more  humane 
than  just  twisting  the  feathers  together.  Turn 
the  chick  over  and  repeat  the  operation  on  the  op- 
posite side.  Many  profe.ssional  caponizers  remove 
both  glands  through  the  same  cavity,  i.  e.  open 
only  one  side  of  the  bird,  but  it  is  hardly  advisa- 
ble unless  one  has  the  finest  set  of  instruments, 
the  Chinese  tools  for  instance,  and  has  become 
very  expert  in  their  use.  The  bird  is  then  placed 
in  a dry  coop,  and  given  plenty  of  water  and  soft 
food  frequently  (but  not  two  much  at  a timei 
for  three  or  four  da}-s  and  then  allowed  to  run 
with  the  other  fowls.  Sometimes  a bird  becomes 

FIG.  8 Urogenital  organs  of  “wind-puffed”  a few  weeks  after  the  operation, 
male  fowl:  T.  V D.  ^ 

vas  deferens  Yi.  kidney.  U.  jj  other  words,  when  the  cut  in  the  skin  has 
ureter,  C.  cloaca,  (reduced.) 

healed,  air  gets  between  the  skin  and  the  muscles,  from  the  broken  air  sac. 
This  can  be  easily  remedied  by  puncturing  the  distended  skin  with  a coarse 
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needle  and  forcing  the  air  out.  Or,  if  left  alone,  it  will  eventually  remedy 
itself. 

BEST  BREEDS,  AGE,  ETC. 

“ in  our  estimation  the  Light  Brahmas  or  the  Plymouth  Rocks  make  b\ 
far  the  best  capons.  The  black  Langshans  are  excellent  also,  albeit  they 
are  very  slow  growers.  Partridge  Cochins  are  highly  spoken  of  The 
Indian  Games  make  fine  capons,  as  well  as  crossses  of  this  species  on  other 
large  breeds.  A turkey  was  caponized  here  the  last  season,  but  results  are 
lidt' definite  enough  to  warrant  a report  yet. 

As  to  age,  many  caponize  as  soon  as  they  can  distinguish  the  sex  of  the 
chick.  The  important  point  is  not  to  wait  until  the  glands  are  large  and 
the  ribs  become  stiff,and  unyielding. 

EXPERIMENTS  AT  CORVAEEIS, 

These  experiments  were  not  intended  to  give  results  in  minute  Jietail, 
That  will  come  later  perhaps,  when  a flock  of  capons  can  be  kept  at  the 
Experiment  Station.  The  conditions  under  which  the  work  was  done  here 
has  been  purposely  made  the  same  as  would  be  found  on  any  farni,  The 
capons  were  given  no  special  care  nor  special  food,  and  the  results  show 
conclusively  a gain  over  birds  untreated.  About  thirty  fowls  were  used  in 
the . experiments.  Two  or  three  of  the  first  caponized  w^ere  accidentally 
killed.  A few  proved  slips.  Untreated  roosters  of  the  same  species  and 
.same  brood  were  used  as  checks  in  many  cases,  but,  owing  to  the  fact  that 
all  the  birds  belonged  to  the  writer’s  flock,  it  was  impracticable  to  keep 
checks  for  each  bird  caponized,  hence  the  apparent  meagerness  of  the  re- 
port in  this  direction.  The  following  table  gives  the  data  as  regards  com- 
parative gain  of  a few  of  the  subjects,  enough  being  quoted  to  give  a fair 
idea  of  the  experiment. 


No. 

Breed. 

Date  of 
Capon  izing. 

Age  and 
weight  at 
operation. 

Date  of  2d 
weighing  & 
amount  of 
weight. 

3d  weight. 

1 

4th  weight. 

Date  of  kill- 
ing and  age 
at  death. 

I ive  w'eight 
at  death. 

Weight 

dresed. 

Cross;  Plymoth 

I 

5 nlonthsi 

Feb.  3 

Mar.  I 

2 

Aprl.  9 

13 

Rock  & Brown 

Nov.  2C 

2fts 

1892 

1892 

1892 

5lbs 

3 14  lbs 

Leghorn. 

1891 

1514  oz. 

4K  tt).s. 

5ft)s 

lom  2id 

Same;checkon 

14 

No.  13. 

2tt)s'8i4  oz 

4lbs. 

4lbs 

4lt)s 

2^2  lbs 

Black 

5 months 

Feb.  3 

Mar.  I 

2 Aprl.  30 

Dec.  9 

12 

Langshan. 

Nov  20 

2lbs  II  oz. 

1892 

1892 

7K‘ 

1892 

lo^lb 

7%  lbs 

1891 

6ft)s. 

7%.  ros 

17m  i9d 

Light 

5 months 

Feb.  I 

Sept.  1 

2 Feb.  12 

Feb.  12 

25 

Brahma. 

Dec.  II 

3ft)s  6 oz . 

1893 

1893 

1894 

1894 

S/slb 

6K>lbs 

1892 

8ft)s 

8%  ms 

19ms. 

No.  12,  In  excellent  condition.  No.  35,  In  good  condition,  see  Plate  III. 


No  12  shows  an  average  gain  per  month,  after  the  operation,  of  9.9 
oz.  The  check -on  No.  12  was  not  kept  as  long  as  the  capon,  for  lack  of 
facilities,  but  during  eight  months  time,  it  showed  an  average  gain  of 
6 oz.  par  month.  Number  25  should  have  been  killed  in  Sept.  1893  for, 
as  shown  in  table,  there  was  hardly  any  appreciable  gain  after  that  time. 
The  bird  is  figured  alive  and  dead  in  Plate  III  at  the  end  of  this  bulletin. 
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HOW  TO  PREPARE  A CAPON  FOR  MARKET. 

Keep  the  bird  twelve  lionrs  without  food,  that  its  crop  may  be  entirely 
einpt}'.  Then  suspend  by  the  feet  in  a convenient  place.  Have  read}'  a 
two  or  three  pound  weight  attached  to  a hook.  This  is  to  fasten  to  the 
lower  mandible  or  “lower  jaw”  of  the  bird  after  he  is  dead  to  keep  him 
-teady  and  facilitate  picking.  Seize  the  head  of  the  fowd,  open  his  mouth 
and  cut  the  veins  and  arteries  [ jugulars  and  carotids]  at  the  back  part  of 
the  throat  by  running  a sharp-pointed  knife  into  the  back  of  the  mouth, 
a French  Poultry  Killing  Knife  is  made  expressly  for  this  purpose.  As 
soon  as  blood  vessels  are  cut,  run  the  knife  through  the  roof  of  the  mouth 
into  the  brain.  Then  pluck  the  bird  immediately,  without  scalding.  This 
method  is  most  approved  of  by  experts,  as  the  bird  is  not  in  any  way  dis- 
figured. One  may  cut  both  of  these  bloodvessels  from  the  outside  by  run- 
ning a sharp  pen -knife  into  one  .side,  a little  back  of  and  below  the  ear, 
thus  making  only  one  wound.  This  one  wound  however  might  be  objected 
to  by  the  marketm  in.  Never  chop  off  the  head!  In  plucking,  the  feathers 
of  the  two  outer  joints  of  the  wing,  the  feathers  of  the  upper  part  of  the 
neck,  the  tail  feathers,  together  with  the  long  feathers  of  the  saddle,  and  a 
few  feathers  on  the  low'er  end  of  the  drumstick  should  be  left  [See  Plate 
III].  Do  not  cut  off  the  feet.  If  the  head  is  bloody,  wash  off  the  blood. 
As  regards  dressing;  cut  carefully  around  the  vent  and  pull  out  the  intes- 
tines, scraping  off  the  fat  wdtli  which  they  are  covered  and  leaving  it  (the 
fat)  in  the  body  cav’ity.  when  the  end  of  the  intestines  is  reached,  break 
them  off  just  below'  the  gizzard.  Leave  gizzard  and  every-thing  else,  ex- 
cept the  inte.stines,  in  the  bird.  Turn  the  mass  of  fat,  around  the  opening 
} ou  have  made,  outward,  and  let  it  harden,  it  w'ill  improve  the  appearance. 

Capons  should  be  packed,  w'hen  thoroughly  cooled,  in  new  boxes 
lined  with  w'hite  paper.  They  should  be  packed  solid,  backs  up,  care  being 
taken  not  to  bruise  them.  This  is  the  approved  w'av  of  preparing  a capon 
for  the  market.  Buyers  of  capons  at  once  recognize  it  as  the  bird  calling 
for  30  per  cent  more  per  pound  than  an  ordinary  fow'l.  For  our  ow'n  use, 
however,  w'e  should  never  take  such  pains;  it  is  recommended  because  such 
a method  obtains  fancy  prices. 

thp:  best  age  for  KIEEING. 

On  this  point  opinions  seem  to  differ.  One  authority  suys:  “Capons 
should  be  kept  until  two  years  old;  another,  Mr.  Cushman  of  the  Rhode 
Island  Experiment  Station,  says  “Capons  killed  at  eleven  months  of  age 
are  preferred,  as  they  get  coarse  and  “soggy”  if  kept  until  twelve  months 
or  longer”.  In  .spite  of  this  last  assertion  w'e  have  found  at  least  two 
capons,  No.s.  12  and  25  to  be  in  good  condition  at  17  and  19  months,  and 
they  certainly  gain  after  twelve  months.  As  far  as  our  experience  goes 
we  w'ould  recommend  keeping  them  at  least  thirteen  or  fourteen  months 
from  date  of  hatching, 

W'lEE  IT  PAY  IN  OREGON. 

Unless  fowls  are  sold  by  the  pound  it  ceriainly  w'ill  not  pay  from  a fi- 
nancial standpoint.  In  Portland,  w'e  under.stand,  and  in  a few  of  our  other 
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lar^e  cities,  the  practice  of  selliu},^  poultry  “by  the  dozen"  is  ^raduallx  dis- 
appearing. When  fowls  are  sold  by  the  pound,  as  they  should  be,  it  will 
be  an  easy  matter  for  the  raiser  of  capons  to  successfully  compete  with 
those  furnishing  the  scrawny  tough  fowls  now  displayed  in  our  markets. 

Quoting  from  a list  of  prices  in  Boston  Market  for  1^91  and  1892  we  find 
that  from  Jan,  ist  to  May  15th.  New  Jersey  Capons  sold  for  from  20  to  28 
cents  per  pound.  .\t  the  .same  time  broilers  were  bringing  from  15  to  55 
cents  per  pound.  When  capons  are  scarce,  which  happens  in  early  sum 
mer,  they  bring  much  more  per  pound.  On  July  7th  1892  capons  weighing 
nine  and  ten  pounds  were  retailing  in  Fulton  Market,  New  York  City,  for 
35  cents  per  pound.  The  latter  part  of  May  1891. — a member  or  the  firm 
of  Edson  Bros,  and  Cdlinan  wrote  to  Mr.  Cushman  of  the  Rhode  Island  Ex- 
periment Station,  that  he  could  that  day  sell  a ton  of  capons,  if  he  had 
them,  at  from  26  to  28  cents  per  pound. 

It  is  probable,  that  if  our  wealthy  people  could  be  educated  to  the 
point  of  appreciating  capon  meat  and  they  woidd  doubtless  prove  apt 
pupils,  this  favorite  of  epicureans  would  command  good  prices  in  Portland 
and  elsewhere  throughout  Oregon.  A market  man  in  onr  metro])olis  toUl 
me  a short  time  since  that  he  had  no  doubt  but  that  fancy  prices  could 
lie  realized  on  capons,  and  expressed  a willingness  to  contract  for  a large 
number  for  February,  Fle  did  not,  however,  .state  what  he  woidd  pay  f(.r 
them. 

The  u.se  of  the  incubator,  in  order  to  bring  capons  on  the  market  all 
through  the  year,  and  in  large  numbers,  is,  very  evidently,  a necessary 
adjunct  to  the  bu.siness  as  well  as  an  ab.solute  neces.sity  in  the  production 
of  early  broilers  on  a large  .scale. 

NOTK.S 

No  antiseptic  precautions  were  taken  in  our  experiments. 

A physicians  head  mirror  strapped  to  the  forehead  will  enable  one  to 
perform  the  operation  by  lamplight.  Such  a mirror  can  be  ])urcha.‘jed  for 
from  15  to  $6  of  Geo.  Tienian  & Co.  New  York  City. 

Are  slips  fertile?  Can  the}’  be  u.sed  for  breeding  purpo.ses?  This  questi(m 
we  attempted  to  solve  a year  ago,  by  placing  a slip  with  a lieu  just  begin- 
ning to  lay  while  cooped  with  her  chicks  She  had  been  separated  from 
the  rest  of  the  flock  for  about  five  weeks.  F'or  a week  aftei  the  introduc- 
tion of  the  slip  into  her  yard,  each  egg  laid  was  tested  in  an  incubator  and 
none  were  fertile. 

Another  experiment  along  the  same  line  gave  practically  the  same 
results,  and,  though,  the  experiment  ifitisl  not  be  regarded  as  by  a7iy  means 
eonelusive  it  would  .seem,  that,  owing  to  mechanical  injuries  incurred  in 
the  operation,  .slips  as  a rule  cannot  be  used  for  breeding  purpo.ses.  It  is 
easy,  however,  to  imagine  exceptions. 

In  the  course  of  this  latter  experinieiit,  an  interesting  fact,  though  not 
a new  one  to  many,  was  brought  out.  It  was  nece.ssary  that  the  lieu  used  in 
the  experiment  should  be  laying  sterile  eggs,  and  to  insure  this  the  eggs 
of  the  isolated  hen  were  tested  daily  in  an  incubator.  Each  egg  so  tested 
proved  fertite  until  the  I jth  day  after  isolation , 2d  which  time  the  .slip  was 
placed  in  the  pen. 
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Professionals  have  written  to  us  stating  that,  when  a fowl  believed  to 
he  a capon  is  observed  treading  a hen.  such  fowl  must  necessarly  be  a slip. 
This  is  directly  opposed  to  our  observations.  Capons  were  occasionally 
seen  to  bristle  up  to  a hen  and  at  other  times  to  tread.  Such  fowls  when 
killed  were  dissected  and  carefully  examined,  but  not  a trace  of  testicular 
tissue  was  found,  and  both  vasa  deferentia  (the  “cords”)  were  rudimentary, 
that  is,  had  not  grown  to  any  extent  since  the  operation.  It  would  seem 
that  the  genuine  capon  is  as  likely  to  show  this  instinct,  as  a steer  in  a 
drove,  or  cows  at  pasture. 

Quoting  from  a very  excellant  bulletin  on  the  subject  of  caponizing 
from  the  Rhode  Island  Station;  “Large  birds  sell  the  best;  the  heavier  the 
better.  When  ten  pound  birds  bring  22  cents,  25  cents  will  be  given  for 
twelve  pounders  and  28  cents  for  those  weighing  fourteen  pounds. 

Some  workers  in  this  line  claim  to  be  able  to  caponize  a bird  in  five 
minutes  or  less,  but  such  do  not  sew'  up  the  wound. 

Do  not  use  fingers  in  removing  glands  or  any  spoon  forceps  recom- 
mended for  twisting  olf  the  testicles.  We  have  found  caponizing  canulas 
which  allow  of  the  wire  being  pulled  through  them,  thus  cutting  off  the 
esticle,  superior  to  ain  thing  else  and  we  would  heartily  recommend  them. 
( )thers  may  have  had  a different  experience. 


FKl.  10. — A whale  bone  spreader  in  the  Chinese  sePof  tools;  a combined  knife  and 
forceps  and  a combined  spoon  book,  also  in  this  set.  The  last  illnstration  is  a cannla 
made  by  Wiirmore  Mid  Co. 
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As  mentioned  T>efoi-e  we  foimd  fine  silvered  wire,  Malin  ISTo.  32,  pre- 
ferable to  horse-hair,  yet  much  of  our  caponizing  has  been  done  on  birds  a 
little  old  for  the  operation.  For  ver}'  young  birds  a horse-hair,  single  or 
double  might  answ  er. 

Of  books  published  b}*  dealers  in  caponizing  instruments  we  have 
“Capons  and  Caponizing”  by  G.  O.  Dow^  I890  (25c)  “Practical  Caponizing” 
by  W.  H.  Wigmore  1887  (25c')  “Guide  for  Caponizing”  by  G.  P.  Pilling 
1892  (free)  “Capon  Hand-book”  by  Greely  Bros.  1892  ( locb 

To  Mr.  Garrison  of  Forest  Grove,  dealer  in  fine  poultry  we  are  in- 
debted for  numerous  favors  and  take  this  oppnrtunity  for  acknowledging 
same.  On  the  front  page  of  this  bulletin  is  a picture  of  two  brothers  Part- 
ridge Cochins,  one  a capon,  the  other  a rooster.  The  diiference  in  their 
heads  is  at  once  striking  and  characteristic.  They  are  1 1 months  old. 
w eight  of  rooster  7 lbs.  2 oz. ; weight  of  capon  8 lbs.  2 oz. 

We  have  been  in  the  habit  of  wrapping  a rag  around  the  cross  peice  of 
the  staple  [see  Fig.  4 E~\  thereby  forming  a cushion  which  rests  against 
the  wing  of  the  bird  during  the  operation. 

KXPIvAN.\TION  OF  PLATE  III. 

The  chief  figure  in  this  plate  is  a capon  [No.  25]  properly  dre.ssed  for 
market,  though  professionals  wwild  have  left  more  long  feathers  on  the 
w'ing.  Note  the  absence  of  comb  and  wattles,  the  full  rounded  breast,  the 
presence  of  fat  over  the  entire  body,  and  the  absence  of  sharp  angles  any 
w here.  In  the  upper  left  hand  corner  the  same  bird  is  show  n as  he  ap- 
peared just  before  being  killed. 
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rn^E  FARMERS'  FOES. 


CANADA  THISTLE.— a;  Hof/ni.) 

HULL  THISTLE. — {Cnicus  lanceoiatus,  HofFm.) 

SOW  THISTLE.—  Sottchus  arvensis,  L.) 

CHINESE  THISTLE. — {.Vanthiutn  spinosum,  E.) 

RUSSIAN  THISTLE. --(.S'a/^o/a  kal^^  E.  van  tragus,  DC. 

Every  farmer  wishes  to  increase  the  quantity  of  his  crops  and  the  Ex- 
periment Station  wishes  to  aid  him  in  so  doing.  This  result  may  be  gained 
in  two  ways:  By  increasing  the  acreage,  or  by  giving  the  plants  more  food 
and  better  care.  Targe  farms  are  apt  to  be  neglected,  so  increase  of  land 
under  cultivation  frequently  fails  to  give  a proportionately  Increased  crop. 
One  cause  of  this  is  the  weeds  which  creep  stealthily  in  crowding  out  the 
crops  from  which  they  take  moisture  and  food.  We  believe  that  if  people 
really  understood  how  much  is  annually  lost  in  this  way  they  would  imme- 
diately take  bold  steps  to  free  themselves  from  these  pests. 

PURPOSE  OF  THE  BULLETIN. 

The  object  of  this  bulletin  is  to  call  the  attention  of  Oregon  agricultu- 
rists, and  others  interested,  to  the  large  crops  of  weeds  annually  grown  on 
their  farms  and  to  describe  some  methods  of  preventing  this  injury.  There 
is  a great  difference  in  weeds,  some  are  easily  eradicated  while  others  defv 
the  best  efiorts  of  careful  cultivators  to  destroy  them. 

Prominent  among  the  latter  class  are  the  Thistles,  and  with  them  we 
group  some  plants  which  though  not  true  thistles  are  frequently  mistaken 
for  them.  The  more  thorough  our  knowledge  of  these  plants,  their  nature 
and  habits,  the  more  effective  will  be  the  means  of  destruction. 

Every  farmer  should  know  three  things  about  weeds,  namely:  How 

weeds  get  on  a farm,  the  character  and  amount  of  injury  they  are  likely  to 
cause,  and  how  to  best  destroy  them.  So  before  studying  the  thistles  in 
detail  it  may  be  well  to  con.sider  briefly  weedy  plants  in  general  and  try  to 
answer  the  above  questions. 

HOW  WEEDS  GET  ON  THE  FARM. 

Most  weeds  are  propagated  by  seed  which  is  produced  in  great  abund- 
ance and  modified  in  various  ways  to  aid  in  their  distribution.  The  roots 
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LEAVES  OF  BULL  THISTLE. 

That  roads  and  railroads  are  great  factors  in  weed  distribution  is  ap- 
parent to  all  who  have  noticed  the  number  and  variety  of  Eastern  plants 
growing  along  these  lines  of  traffic.  The  seeds  of  many  plants  are  annually 
emptied  upon  our  shores  in  the  ballast  left  about  sea-ports  by  vessels  from 
foreign  countries,  or  travel  westward  over  the  mountains  in  the  straw  and 
chaff  used  for  packing  goods.  Some  of  the  worst  weeds  are  thus  brought 
from  a distance  but  many  come  from  neighboring  fields  or  roadsides  occu- 
pying valuable  space  and  if  allowed  to  ripen  seed  will  reappear  in  greater 
numbers  the  next  season. 


or  seeds  of  some  seem  ever  in  the  soil  ready  to  sprout  and  grow  whenever  ai 
favorable  opportunity  offers. 

The  interesting  subject  of  plant  distribution  may  be  considered  under 
three  heads,  first  the  provisions  made  by  nature  in  the  plant  itself  which 
may  be  either  structural  or  physiological,  second  the  natural  forces  that  act 
as  aids  in  distributing  the  plants  and  last  though  not  least  the  agency  of 
man.  Under  structural  provisions  come  modifications  of  the  fruit,  such  as 
pappus  of  which  the  thistle  down  carried  by  the  wind  is  a familiar  example, 
hooks  as  in  the  cockle-bur  by  which  the  burs  fasten  themselves  to  the  hair 
of  animals  and  are  thus  carried  from  place  to  place,  or  modifications  of  the 
seed  as  the  hair  of  Milkweed  {Asciepias)  or  the  winged  seed  of  Catalpa. 
Under  physiological  provisions  we  may  have  prolonged  vitality  of  the  plant, 
a seed  covering  attractive  to  birds,  or  a sticky  exudation  as  in  the  Tarweed 
{Madia).  Among  the  natural  forces  aiding  in  the  distribution  of  plants  are 
winds,  streams,  fish,  birds  and  cattle. 
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COOPERATION  IN  THE  DESTRUCTION  OF  WEEDS. 

, Sometimes  they  spread  so  rapidly  as  to  require  concerted  action  to  de- 
stroy them;  to  this  class  belongs  the  Canada  thistle  which  spreads  both  by 
seeds  and  by  underground  stems  rendering  its  destruction  very  difficult 
where  it  is  once  established.  The  diligent  farmer  may  free  his  farm  from 
weeds  one  year,  only  to  find  that  a shiftless  neighbor  has  raised  a crop  of 
thistles  to  re-seed  his  farm  and  necessitate  a yearly  repetition  of  this  labor. 
No  wonder  the  farmer  becomes  discouraged  after  a few  years  experience  of 
this  sort  and  soon  his  fields  are  as  bad  or  worse  than  his  neighbors. 

Thoroughness  is  the  secret  of  success  and  weeds  cannot  be  successfully 
combatted  without  the  earnest  cooperation  of  all  land-owners  in  the  county, 
since  one  farm  overrun  with  weeds  which  are  permitted  to  ripen  seed  is 
sufficient  to  seed  a township.  If  all  the  farmers  in  a given  territory  would 
unite  in  keeping  down  all  bad  weeds  and  not  let  one  escape  for  three  years 
they  would  be  surprised  to  see  how  few  of  these  pests  would  remain. 

The  most  perfect  co-operation  however  is  that  enforced  by  law.  An  ef- 
fective weed  law  vigorously  enforced  is  a blessing  to  any  state.  Let  us  en- 
force our  present  laws  and  try  to  have  others  enacted  including  more  of  our 
wonst  weeds. 

OREGON  EAWS  FOR  EXTIRPATING  WEEDS. 

As  far  as  we  are  able  to  ascertain  there  is  no  law  in  this  state  requiring  the 
destruction  of  any  weed  except  the  Canada  Thistle  and  the  Dagger  Cockle- 
bur.  There  are  however  several  plants  that  are  becoming  so  troublesome 
in  different  parts  of  the  state  as  to  require  united  efforts  for  their  destruc- 
tion. We  desire  to  call  especial  attention  to  the  following  weeds,  in  addition 
to  the  five  described  in  this  bulletin,  and  urge  that  they  be  included  in  the 
weed  law  before  they  become  thoroughly  established; 

French  Pink  yCentaufea  cyanus,  L.) 

Dog’s  Fennel  \Anthemis  cotula,  DC.) 

Tarweed,  [Madia  species.) 

Wild  Mustard  [Brassica  campestris,  L.) 

Ox  eye  or  White  Daisy,  [Chrysanthemum  leucanthemum,  L. ) 

Moth  Mullein  [Verbaseum  blattaria,  L,) 

It  will  be  noticed  by  some  that  in  the  plants  mentioned  above  the  com- 
mon or  English  name  is  followed  by  another  printed  in  italics.  This  is  the 
scientific  or  Latin  name  used  by  botanists  the  world  over,  while  the  common 
name  changes  even  in  different  parts  of  the  same  county.  The  letter  fol- 
lowing the  Latin  name  is  the  initial  of  the  botanist  who  first  described  the 
species. 

Our  present  law  is  insufficient  because  it  does  not  tell  exactly  what 
plant  is  meant,  thus  one  might  be  uncertain  whether  “Dagger  Cockle-bur’’ 
means  Xanthium  spinosum,  L,  Cilia  squarrosa.YL.^K.,  or  some  other 
plant.  All  uncertainty  would  be  removed  by  the  use  of  the  Latin  name. 

On  account  of  the  difficulty,  experienced  by  some,  in  distinguishing  be- 
tween the  Canada  and  Bull  Thistles  would  it  not  be  well  to  put  them  both 
under  the  ban  ? They  are  both  bad  weeds. 
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ROOT  OF  CANADA  THISTLE. 


FLOWER  OF  BULL  THISTLE. 

CANADA  thistles  MUST  BE  DESTROYED  ! 

An  act  for  the  Extirpation  of  the  Canada  Thistle: 

Section  i.  It  shall  be  the  duty  of  the  Supervdsors  of  the  several  counties  in  this  State, 
in  addition  to  the  duties  hitherto  prescribed  by  law,  to  cause  the  destruction,  in  the  man- 
ner which  to  the  said  supervisor  shall  seem  the  most  eftective,  of  the  weed  known  as  the 
Canada  thistle,  where  such  weed  shall  be  found  growing  upon  the  public  highways  and 
county  roads  of  this  State. 

Sec.  2.  The  road  supervdsor  of  each  road  district  in  this  State  shall  immediately  after 
this  Act  takes  effect,  and  from  time  to  time  thereafter,  ascertain  whether  or  not  there  is 
any  weed  known  as  the  Canada  thistle  in  his  road  district,  and  shall  as  soon  as  he  ascer- 
tains that  there  is  anj'  of  said  weed,  notify  the  county  court  of  his  county  in  writing  at  a 
regular  ses.sion  thereof  of  the  existence  of  said  weed,  and  upon  whose  land  the  said  weed 
is  growing.  As  soon  as  the  county'  court  has  received  said  information  said  court  shall 
appoint  a householder  in  said  road  district  as  a commissioner,  to  hold  office  for  the  term 
of  one  year,  whose  duty  it  shall  be  to  cause  the  said  weed  to  be  extirpated  wherever  found 
within  said  district. 

Sec.  3.  When  the  commissioner  aforesaid  is  appointed  it  shall  be  his  duty  to  ascertain 
from  the  road  supervisor  of  his  district  the  exact  location  of  said  weed,  and  he  shall  then 
notify  the  owner  of  the  land  upon  which  it  is  growing  of  its  presence  thereon,  and  re- 
quest said  owner  to  effectually  remove  said  weed  from  his  land;  and  in  case  the  residence 
of  the  owner  is  unknown  or  is  so  far  away  that  he  cannot  be  notified,  or,  if  notified,  can 
not  attend  to  the  extirpation  of  said  w'eed  within  a reasonable  time,  then  it  shall  be  the 
duty  of  the  commissioner  to  notify  the  occupant  of  said  land  and  request  him  to  extir- 
pate said  weed  from  said  land. 

Sec.  4.  If  such  owner  or  occupant  shall  fail'or  refuse  to  destroy  such  weed  after  being 
notified  by  the  commissioner  of  the  existence  of  such  weed  upon  his  land,  then  it  shall  be 
the  duty  of  said  commissioner,  and  he  shall  have  authority  to  go  upon  said  land  and 
cause  said  weed  to  be  extirpated  from  said  land  in  the  manner  which  to  him  seems  the 
most  effective,  The  expense  of  destroying  said  weed  on  said  land  shall  be  paid  upon 
proper  showing  made  by  the  commissioner  ont  of  the  county  funds,  and  shall  be  and  re 
main  a charge  upon  said  lands,  to  be  assessed  to  said  land  and  collected  the  same  as  taxes: 
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provided,  that  the  S'afft'e  may  he  remitted  hv  the  cminty  cotirt'  af  a m^reg'nlar  session  thereof 
upon  the  petition  of  ten  resident  householders  of  the  precinct  where  said  petitioner  resides 

Sec  5.  The  commissioner  shall  receive  from  the  county  for  his  ser\dces,  specified  im 
sections  3 and  4 of  this  Act,  the  sum  of  two  dollars  per  daj'  actually  employed. 

Sec.  6.  If  the  road  supervisor  or  commissoner  mentioned  in  this  act  willfully  molates 
any  of  the  provisions  thereof,  he  shall  be  deemed  guilty  of  a misdemeanor,  and  upon 
conviction  thereof  in  any  justice’s  court  haidng  competent  jurisdiction,  shall  be  fined, 
not  less  than  fifty  nor  more  than  one  hundred  dollars  for  each  oftence. 

Sec.  7,  It  shall  be  the  duty  of  all  munfcipat  corporations  and  countv  authorities  in 
this  State  to  provide  for  the  extermination  of  said  Canada  thistle  within  the  limits  of 
•Such  corporation  or  on  the  vacant  lands  within  such  county,  and  anj^  city  or  town  cor- 
poration within  this  State  neglecting  or  refusing  to  comply  with  the'  provisions  of  this 
.section  shall  be  liable  to  a forfeiture  to  the  State  of  a sum  not  less  than  fifty  nor  more 
than  five  hundred  dollars,  to  be  recovered  by  suit  in  the  name  of  the  State  in  any  court  of 
competent  j urisdiction. 

Sec.  8.  If  shall  be  the  duty  of  the  se\’'eral  district  attornei^s  of  this  State  to  prosecute 
all  suits  brought  under  the  prov.sions  of  section  7 within  their  respective  counties,  and 
such  attorneys  shall  beerftitled  to  a fee  of  twenty- five  dollars  for  every  judgment  rendered 
in  favor  of  the  State  in  such  suits,  and  shall  be  entitled  to  a fee  of  ten  dollars  for  every 
.suit  brought  under  the  provisions  of  this  Act  when  judgment  is  rendered  against  the 
State. 

Sec,  9.  Inasmuch  aS  there  is  urgent  need  for  the  immediate  extirpation  of  this  weed, 
this  Act  shall  take  effect  Up'on  its  approval  by  the  Governor, 

Session  Law’s  of  Oregon  18S9,  pp,  70-72. 

LAW  AGAINST  DAGGKR  COCKLE-BUR. 

A n act  for  the  Destruction  of  the  Dagger  Cockle-bur: 

sec.  4208.  It  shall  be  the  duty  of  the  supervisors  of  the  several  counties  in  this  state 
in  addition  to  the  duties  hitherto  prescribed  by  law,  to  cause  the  destruction  of  in  the 
manner  which  to  said  supervisors  .Shall  seem,  most  effective,  of  the  w’eed  known  as  the 
dagger  cockle-bur,  where  such  w’eed  shall  be  found  growing  upon  the  public  highways 
and  county  roads  of  this  state. 

Sec.  4209.  The  road  supervisor  shall  have  the  the  power  to  warn  out  laborers  upon  the 
public  highways  for  the  extirpation  of  said  weed,  as  in  ca.ses  of  repairs  of  such  highways. 

Sec.  4210.  Any  road  super\dsor  neglecting  to  per.'’orm  his  duty  under  the  provisions' of 
this  chapter  shall  be  liable  to  a fine  of  not  more  than  twentj’-five  nor  less  than  five  dollars, 
to  be  recovered  to  the  use  of  the  county  before  am*  justice  of  the  peace  by  suit  in  the 
name  of  the  county. 

Sec.  4211.  The  owners  or  occupants  of  lands  .shall  carefully  extirpate  such  weed  when 
the  same  is  found  growing  upon  the  land  of  such  owner  or  occupant;  and  if  such  owner 
or  occupant  shall  fail  or  refuse  to  destroy  such  W’eed  after  being  notified  by  the  road 
supervisor  or  any  other  person  of  the  existance  of  such  weed  upon  his  land,  then  it  shall 
be  the  duty  of  the  road  supervisor  to  cause  said  weed  to  be  destroj’ed  upon  said  land,  and 
at  the  expense  of  the  owner  thereof,  the  expense  of  such  labor  in  destroying  such  w’eed 
to  be  recovered  by  suit  in  the  name  of  the  County  before  an\’  court  of  coiiipeteiit  jurisdic- 
tion. 

Sec,  4212  It  Shall  be  the  duty  01  municipal  corporations  and  county  authorities  in  this 
■State  to  proiide  for  the  extermination,  of  the  said  dagger  cockle-bur  within  the  limits  of 
such  corporation^  or  on  the  vacant  lands  within  such  county,  and  an^^  citj’  or  towm 
corporation  within  this  state  neglecting  or  refiusing  to  comply  with  the  provisions  of  this 
section  .shall  be  liable  to  a forfeiture  to  the  .state  of  a sum  hot  less  than  fifty  nor  more 
than  five  hundred  dollars,  to  be  recovered  bj-  suit  in  the  name  of  the  state  in  any  court  of 
competent  jurisdiction. 

Sec.  4213.  It  shall  be  the  duty  of  the  Several  district  attorneys  of  this  state  to  prosecute 
all  suits  brought  under  the  provisions  of  section  4212  within  their  respective  counties, 
and  such  attorneys  shall  be  entitled  to  a fee  of  twenty-five  dollars  for  every  judgment 
rendered  in  favor  of  the  state  in  such  suits,  and  shall  be  entitled  to  a fee  of  ten  dollars  for 
everv'suit  brought  under  the  provisions  of  this  chapter  when  judgment  is  rendered 
against  the  state. 

Chapter  82  Hill’s  Annotated  laws  of  the  State  of  Oregon. 

HOW  TO  DESTROY  WEEDS. 

It  is  difficult  to  give  methods  of  weed  destruction  that  will  prove  appli- 
cable to  the  whole  state  as  what  would  be  effective  here  might  not  be  prac" 
ticable  elsewhere.  The  treatment  varies  with  the  soil,  climate  and  nature  of 
the  plant  but  some  general  rules  may  be  given. 

Annuals,  that  is  plants  living  only  one  year,  have  herbaceous  fibrous 
roots  and  can  easily  be  destroyed  by  keeping  them  mown  down  or  by  plow- 
ing them  under  thus  enriching  the  soil.  Sometimes  seeds  already  in  the 
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ground  remam  tliere  for  a long  time  without  germinating,  if  the  conditions 
are  unfavorable,  but  a little  care  for  a few  years  in  removing  all  plants  be- 
fore any  of  the  seeds  ripen  will  gradually  rid  a farm  of  them. 

Biennials,  live  two  years  storing  up  food  the  first  season  and  fruit 
ing  the  next,  have  thick  fleshy  roots  and  may  be  de.stroyed  in  the  same 
way  as  annuals. 

Perennials,  that  is  plants  living  for  several  years  fruiting  and  dying 
down  each  fall  to  come  up  again  with  renewed  vigor  in  the  spring,  have- 
woody  roots  and  are  more  difficult  to  dispose  of.  If  however  they  are 
kept  cut  close  to  the  ground  and  not  allowed  to  develop  their  leaves,  which, 
have  been  compared  to  the  lungs  of  animals,  they  become  weakened,  the 
other  plants  get  a start  and  choke  them  out. 

V.'eeds  in  places  where  they  are  not  too  numerous,  as  in  lawns,  mead- 
ows etc.,  may  be  killed  by  placing  a handful  of  salt  on  the  crown,  early  in 
the  season,  preferably  just  after  the  grass  has  been  cut.  Kerosene,  strong 
brine,  gas  lime,  naptha,  and  .sulphuric  acid  used  similarly  have  been  recom- 
mended. Pulling  weeds  up  root  and  branch  or  digging  them  out  with  the 
trowel  and  spade  is  very  effective  and  well  worth  the  trouble  in  the  case  of 
bad  weeds. 

In  attempting  to  rid  a field  of  weeds  do  not  foi'get  those  growdng  in  the 
-ffince  corners,  on  the  banks  of  ditches,  and  along  roadsides.  This  will  im- 
pirove  the  appearance  of  your  fields,  increase  their  value,  and  prevent  seed 
from  being  scattered  over  the  farm  by  the  wind.  Begin  the  work  of  destruc- 
tion eaily  as  it  will  then  prove  much  easier.  It  must  be  done  early  enough 
to  kill  the  weeds  before  the  seeds  begin  to  ripen  Keep  the  fields  free  from 
all  weeds  Mark  well  wffiere  weed  patches  are  and  examine  those  parts  of 
the  field  from  time  to  time  and  if  any  weeds  are  found  remove  them  imme- 
diately. 

Cutting  when  in  flower  will  kill  many  weeds.  Thistles,  Tarweed  and 
other  members  of  the  Sunflower  family,  ( Composites')  if  cut  while  in  bloom 
should  be  burned  immediately  else  the  seed  will  ripen  on  the  ground  and 
be  distributed  by  the  wind. 

Cultivation  in  a dry  time  is  most  injurious  to  weeds  and  beneficial  to 
growing  crops  if  their  roots  are  not  injured.  After  a summer  crop  has 
ripened  sow  some  crop  to  cover  the  ground  and  keep  weeds  down.  Give 
clean  cultivator!  every  few  years  either  with  a hoed  crop  or  a fallow.  Keep 
the  ground  well  occupied  with  crops.  Keep  meadows  and  roadsides  well 
sodded  and  plow-land  cultivated  unless  shaded  by  crops.  Sedge-like  w^eeds 
may  be  destroyed  by  tile  draining  wet  meadows.  Avoid  the  introduction 
of  weeds  in  manure,  litter,  or  from  weedy  surroundings. 

Weeds  are  not  only  unsightly  but  they  occupy  valuable  space  crowding 
out  crops  from  which  they  take  moisture  and  nutriment,  thus  lessening  the 
yield  It  is  much  easier  to  prevent  the  introduction  of  weeds  than  to  de- 
stroy them  when  thoroughly  established, — so  great  care  should  always  be 
taken  to  sow  clean  seed,  as  the  extra  expense  will  be  more  than  repaid  by 
the  increa.sed  value  of  the  crop.  Unless  one  can  readily  distinguish  good 
pure  seed  Irom  bad  mixed  seed  he  should  purchase  only  from  reliable  firms. 
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description  of  The  Canada  thistee. 

This  plant  differs  from  the  common  Bull  Thistle,  for  which  it  is  often 
mistaken,  in  its  slenderer  wingless  stem  and  branches,  in  the  thin  narrow 
04  to  ^ inch),  curled  and  more  deeply  cut  leaves,  less  rigid  prickles,  anCi. 
smaller  flower  heads  which  are  about  half  an  inch  in  diameter. 

It  is  more  difficult  to  destroy  than  the  common  thistle  as  it  is  a perennial 
spreading  by  long  underground  stems,  which  penetrate  deeply  into  the  soil, 
often  below  the  reach  of  the  plow.  These  rhizomes  extend  horizontaUy  in 
all  directions  and  being  furnished  with  buds  send  branches  to  the  surface 
where  a tuft  of  leaves  is  first  produced  followed  later  by  serial  stems  which 
bear  flowers  and  seed.  These  die  down  to  the  ground  every  fall,  but  in  tl  e 
spring  the  rhizomes  again  send  up  numerous  branches  which  soon  cover  the 
ground,  the  plants  spreading  with  surprising  rapidity  from  year  to  year. 

This  “Cursed  Thistle’’  is  also  propagated  by  seeds  which  supported  by 
the  downy  pappus  are  often  carried  long  distances  by  the  wind.  Li'  e mo-t 
of  our  troublesome  weeds  it  was  introduced  from  Europe  and  has  now  1 >e- 
come  permanently  established  in  this  country.  It  has  been  reported  from 
nine  counties  in  Oregon  where  fortunately  it  is  not  abundant. 

Cnicus  arvensis,  Hoffm.  FI.  Germ.  IV.  i8o — Perennial  and  spreading  by 
creeping  root-stalks  a foot  or  two  high,  corymbosely  branching,  usually  gla- 
brate  and  green;  stem  and  branches  wingless;  leaves  lanceolate,  pinnatifid 
and  toothed,  furnished  with  abundant  weak  prickles;  heads  loosely  cymose, 
less  than  an  inch  high,  dioecious;  in  male  plant  ovate-globular,  and  flowers 
(rose-purple)  well  exserted;  in  female  oblong-campanulate  and  flowers  less 
projecting;  bracts  of  involucre  all  appressed,  short,  and  with  very  small 
weak  prickly  points;  only  abortive  anthers  to  the  female  flowers.  Meadows, 
pastures,  and  waste  grounds,  from  Newfoundland  through  the  Northern  and 
Middle  Atlantic  States;  a too  common  weed.  (Nat.  from  Eu. ) 

HOW  TO  DESTROY  CANADA  THISTEES. 

Frequent  deep  plowing  will  in  shallow,  dry  soils  nearly  always  destroy 
the  thistle,  but  in  light,  rich,  moist  soils  this  usually  fails.  Wherever  a dense 
sod  can  be  formed  seeding  will  be  found  the  easiest  means  of  destruction, 
though  not  so  rapid  as  plowing,  hoeing,  salting,  or  burning  where  these 
means  are  available.  On  rich  bottom  lands  or  in  ground  filled  with  stumps, 
a grass  sod  will  be  found  the  best  destroyer.  If  the  land  is  not  rich  enough 
to  form  a good  sod  manure  it. 

Mowing  when  the  thistle  is  coming  into  bloom  does  not  destro}'  the 
plant  though  it  checks  its  growth.  The  application  of  kerosene  or  strong 
brine  to  the  roots,  after  cutting  off  the  tops  three  or  four  inches  below  the 
crown  with  a spade,  is  effective  and  practicable  in  small  patches.  In  stony 
ground  the  scythe,  salt,  and  sheep  will  be  found  good  destroying  agents. 
If  the  thistles  are  in  fence  rows  move  the  fence  and  plow. 

One  object  of  thorough  cultivation  is  that  all  weed  seeds  may  germinate 
and  be  destroyed  at  once  and  not  lie  dormant  in  the  ground  coming  up  a few 
at  a time  to  reseed  the  field.  Plowing  and  stirring  the  soil  when  infested 
with  Canada  thistles  unless  thoroughly  done,  only  multiplies  them,  so  do 
not  permit  any  leaves  or  underground  stems  to  remain,  but  burn  the  plants 
immediately  after  cutting.  The  cultivation  need  not  be  deep.  If  all  the 
thistles  are  kept  cut  off  three  inches  below  the  surface  the  underground  por- 
tions will  soon  die  of  exhaustion. 
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, description  of  the  buee  thistee. 

This  common  weed  is  very  abundant  in  pastures  and  along  roadsides 
throughout  the  state,  flourishing  in  rich  moist  soil.  It  is  a biennial  produc- 
ing the  first  year  simply  a tuft  of  large  spiny  leaves  spread  out  flat  upon  the 
ground;  the  second  year  it  sends  up  a stout,  erect,  branched  stalk,  two  to 
four  feet  high,  blooms,  bears  seed  and  dies.  The  plant  is  propagated  by 
seeds  which  supported  by  the  spreading  pappus  are  carried  long  distances 
by  the  wind  and  scattered  far  and  wide. 
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SEED  OF  BUEE  THISTEE. 

It  may  be  distinguished  from  the  Canada  thistle  by  the  larger  flower 
heads  U to  i inches  in  diameter)  and  the  wider  (i}4  to  2 inches)  stem- 
less leaves  cobwebby  beneath  with  margins  running  down  the  stem  as 
ragged  wings  which  make  the  stalk  very  prickly. 

The  bull  thistle  is  easily  killed  by  keeping  it  cut  just  below  the  surface 
of  the  ground.  Mowing  the  thistles  three  or  four  times  a year  will  kill 
many  of  them  but  enough  plants  are  always  left  to  reseed  the  patch. 
Thorough  work  for  two  years  followed  by  watchful  care  will  rid  a farm  of 
this  pest. 

Cnicns  lanceolatus . Hoflm.  Spec.  III.  1666.  Biennial,  3 or  4 feet  high, 
with  large  heads  (almost  2 inches  high)  terminating  somewhat  leafy  branch- 
lets,  cottonv  lomentose  when  young  becoming  green,  more  or  less  villous 
or  hirsute:  lesves  lanceolate,  deeply  pinnatifid  and  with  lanceolate  lobes, 
rigidly  prickly;  upper  face  strigose-setulose;  base  decurrent  on  the  stem 
into  interrupted  prickly  wings;  bracts  of  inv^olucre  arachnoid-woolly, 
lanceolate  and  mostly  attenuate  into  slender  and  rigid  prickly-pointed 
spreading  tips:  flowers  rose-purple,  hermaphrodite.  Pastures  and  waste 
grounds,  Newfoundland  and  Canada  to  Georgia  (very  common  northward) ; 
also  in  Oregon.  (Nat.  from  Eu.) 

THE  sow  thistee. 

There  are  two  species  of  this  so  called  thistle  in  the  state  ; one  an  easily 
killed  annual,  the  other  an  aggressive  weed  difficult  to  destroy  when  once 
established  but  fortunately  rare. 

The  first  species  (known  to  botanists  as  Sonchus  oleraceus,  E.)  is  abun- 
dant in  many  parts  of  the  state.  When  growing  in  gardens  and  small 
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patches  it  may  be  extirpated  by  .clean  culture  or  by  pulling  the  plants  up 
when  the  ground  is  wet  and  soft  as  it  frequently  is  in  western  Oregon. 
Large  patches  may  be  treated  as  follows:  Cut  the  plants  just  before  bloom- 

ing with  a scythe  or  mowing  machine,  carefully  cleaning  out  all  fence  cor- 
ners, ditches,  etc.,  then  rake  into  heaps  and  burn  as  soon  as  possi de  to 
prevent  seed  ripening  and  becoming  scattered. 

The  other  species  (5'.  arvensis,  L.)  is  a perennial  distin  guished  from  the 
above,  which  it  resembles,  by  its  creeping  rootstalks.  The  hollow,  angular 
stems,  which  grow  about  two  feet  high,  are  softer  and  less  rigid  than  those 
of  the  true  thistles.  Prickles  are  borne  only  on  the  margins  of  the  deeply 
cut  leaves  which  are  thinner  and  smoother  than  those  of  the  Canada  and 
bull  thistles.  The  leaves  are  more  curled  than  in  the  bull  thistle  but  less 
than  in  the  Canada  thistle.  Large  heads  of  bright  yellow  flowers  are  pro- 
duced at  the  ends  of  the  branches. 

It  spreads  lik^  the  Canada  thistle,  by  creeping  rootstocks,  so  cutting  the 
plant  before  the  flowers  open  does  not  destroy  this  plant  though  it  checks 
the  growth  and  prevents  seeding. 

Thorough  cultivation  and  grubbing  out  the  roots  is  practicable  in  small 
patches  but  when  they  are  numerous  and  large  the  summer  fallow  is  easier, 
and  if  properly  done,  as  effective. 

Sonchus  ar^vensis,  L.  Rootstocks  creeping:  stems  2 feet  high,  naked 
at  summit,  beai^lng  few  or  several  and  corymbosely  paniculate  showy  heads: 
leaves  runcinate-pinnatifid  or  some  undivided,  denticulate-spinulose,  caul- 
ine  partly  clasping  at  base:  peduncles  and  involucre  more  or  less  glandular- 
bristly:  head  almost  an  inch  high:  akenes  oblong,  about  lo-costate,  rugulose 
on  the  ribs. — On  shores  and  banks  of  streams,  in  several  places  in  N.  At- 
lantic States,  and  Salt  Lake  City,  Utah.  (Nat.  from  Eu.) 

THK  CHINESE  THISTEE. 

This  is  a coarse  annual,  from  South  America,  abundant  in  fields  and 
waste  places  along  railroads  in  Eastern  and  Southern  Oregon.  It  grows 
from  one  to  three  feet  high  with  a much  branched  stem  which  bears  numer- 
ous slender  triple-spines  at  the  base  of  the  alternate  leaves.  These  spines 
are  a pale  yellow  color,  about  an  inch  long  and  very  sharp.  The  leaves  are 
white-downy  beneath  and  taper  toward  both  ends  with  a short  petiole.  The 
fertile  flowers  are  enclosed  in  a bur-like,  two  celled  involucre,  armed  all 
over  with  hook-tipped  prickles.  These  burs  cause  great  annoyance  in  the 
fleeces  of  sheep. 

It  differs  from  the  Canada  thistle,  bull  thistle,  and  sow  thistle  in  having 
the  spines  borne  on  the  stems  instead  of  on  the  leaves;  and  from  the  Rus- 
sian thistle  in  the  long,  round,  needle-like  spines  which  are  never  flat  as  in 
the  saltwort. 

This  plant,  which  is  probably  the  one  meant  in  the  weed  law  by  Dagger 
Cockle-bur,  is  not  likely  to  become  very  troublesome  as  it  lives  but  one  year 
and  is  easily  killed  by  cutting  off  the  top.  Keep  the  plants  from  maturing 
seed  by  frequent  mowing,  or  clean  cultivation  with  a hoed  crop,  and  you 
will  soon  be  rid  of  it. 

Xanthium  spinosum,  L.  A foot  or  two  high,  much  branched:  leaves 
ovate-lanceolate  with  cuneate  base,  the  larger  3-lobed  or  incisely  pinnatifid, 
glabrate  and  green  above,  white-tomentose  beneath:  axils  bearing  long  and 


slender  3-partecl  yellow  ^spines:  fertile  involucres  solitary  o:;  few  in  upper 
axils,  cyliiidraceous,  half-inch  long,  obtuse,  armed  with  short  weak  piickles, 
inconspicuously  i — 2 beaked  or  pointless.  A weed  of  vS.  Atlantic  States 
and  Pacific  coasts,  occasionly  about  sea-ports  northward  to  Mass.  (Nat.  from 
Trop,  Am.) 

THE  RUSSIAN  THrSTEE. 

The  Russian  thistle,  or  Saltwort,  is  now  awakening  wide-spread  interest 
through  the  country  because  of  the  damage  it  may  cause  if  once  established, 
and  the  ease  with  which  it  may  be  destroyed  if  proper  measures  are  taken 
in  time. 

Prof.  Dewey  ( to  whose  excellent  monograph  we  are  indebted  for  much 
here  given)  says  the  loss  caused  by  this  weed  in  North  and  South  Dakota 
for  the  year  1892  was  over  $2,000,000.  The  plant  is  especially  troublesome 
in  wheat  and  flax  fields. 

It  has  not  yet  been  reported  in  Oregon,  but  the  arid  parts  of  the  state 
will  be  a congenial  home  to  which  the  plants  will  be  brought  ere  long  in 
the  straw  and  chaff  used  in  packing  goods.  Thence  these  tumble  weeds  will 
be  carried  by  the  wind  over  the  fields  and  through  the  valle)\s  of  our  state, 
this  distribution  being  aided  by  the  immense  'nuinher  of  seeds  p''odiiced. 
Every  farmer  should  be  able  to  recognize  and  destroy  the  very  first  specimen 
that  appears  in  his  neighborhood. 

The  Russian  thi.stle  is  an  annual  coming  up  each  spring  from  seed  sown 
the  previous  fall.  When  young  it  is  a tender,  innocent-looking  plant  with 
small,  downy,  green  leaves.  At  first  it  is  said  to  resemble  a young  pine  in 
color  and  appearance.  Later,  in  August,  the  tender  leaves  drop  off  and  the 
plant  increases  rapidly  in  size  sending  out  hard  stiff  branches  which  bear  a1 
intervals  of  half  an  inch  clusters  of  three  sharp  spines  instead  of  leaves.  The 
spines  are  about  half  an  inch  long  and  borne  at  their  base  is  a very  small 
papery  flower. 

The  stem, comes  from  a small  root,  is  much  branched  and  if  not  crowded 
forms  a dense  bush  2 to  6 feet  in  diameter  and  half  as  high.  The  mature 
plants  are  of  a purplish  color  and  may  be  distinguished  from  other  tumble 
weeds  by  the  denser  growth,  darker  color  and  the  clusters  of  sharp  spines 
instead  of  flat  leaves. 

It  may  be  well  to  give  the  technical  description  as  drawn  up  by  Prof. 
L.  H.  Dewey,  since  the  botanies  in  common  use  do  not  describe  this  variety. 

Salsola  kali  t7'ugiis  (J^.)  Prod.,  xiii,  2,  187  (1849). — A herbaceous,  annual, 

diffusel}^  branching  from  the  base,  0.5  to  i m.  (iJ4to3  feet)  high  and  twice  as  broad, 
smooth  or  slightly  puberulent;  tap  root  dull  white,  slightly  twisted  near  the  crown:  leaves 
alternate,  se.ssile;  those  of  the  young  plant  deciduous,  succulent,  linear  or  subterete,  3 to 
6 cm,  (i  to  2 inches)  long,  spine-pointed  and  with  narrow,  denticulate,  membranaceous 
margins  near  the  base;  leaves  of  the  mature  plant  persistent,  each  subtending  two  leaf- 
like bracts^  and  a flower  at  intervals  of  2 to  10  mm.  (about  one-tvi^elfth  to  live  twelfths  of 
an  inch),  rigid,  narrowly  ovate,  often  denticulate  near  the  base,  spine-pointed,  usuallv 
striped  with  red  like  the  branches,  6 to  10  mm,  (3-12  to  5-1?  of  an  inch)  long;  bracts  di- 
vergent, like  the  leaves  of  the  mature  plant  in  size  and  form  ; flowers  solitar}'  and  sessile, 
perfect,  apetalous,  about  10  mm.  (ftve-twelfths  of  an  inch)  in  diameter;  calyx  membrana- 
ceous persistent,  inclosing  the  depressed  fruit,  usually  rose-colored,  gamosepalcus,  cleft 
nearly  to  the  base  into  five  unequal  divisions  about  4 mm.  (one-.sixth  of  an  inch)  long,  the 
upper  one  broadest,  bearing  on  each  margin  near  the  base  a minute  tuft  of  very  slender 
coiled  hairs,  the  two  nearest  the  subtending  leaf  next  in  .size,  and  the  lateral  ones  narrow 
each  with  a beak-like  connivent  apex,  and  bearing  midway  on  the  back  a membranace- 
ous, striate,  erose-margined  horizontal  wing  about  2 mm.  (one-twelfth  of  an  inch)  long, 
the  upper  and  two  lower  wings  much  broader  than  the  lateral  ones;  .stamens  5,  about 
equaling  the  calyx  lobes;  pistil  simple;  styles  2,  slender,  about  i mm,  (one  twenty-fifth  of 
an  inch)  long;  seed  i,  obconical,  depressed,  nearlv  2 mm.  one-.sixteenth  of  an  inch  in  di- 


ameter,  dnll  grar  or  greefi,  exalbunifnous,  the  thin  seed-coat  closery  corermgthe  spirarry"-- 
coiled  embryo;  embrAm,  green,  slender,  about  12  mm.  one-half  inch  long,,  when  uncoiled,, 
with  two  linear  snbterete  co'yledon".  The  plant  flowers  in  July  or  August  and  the  seeds 
mature  in  September  and  October.  At  maturity  the  action  of  the  wind  causes  the  root 
to  break  with  a somewhat  spiral  fracture  at  the  surface  of  the  frozen  ground  and  the 
plant  is  blown  about  as  a tumbleweed.  The  mature  flow'er  with  the  enclosed  seed  is  held 
in  place  in  the  axils  of  the  bracts  bi^  the  two  minute  tufts  of  coiled  hairs,  pieventing  the- 
seeds  from  falling  all  at  once  when'the  plant  begins  to  roll. 

The  variety  trains  differs  from  the  typical  form  of  S'cslsola  kali,  which  is  common 
along  the  Atlantic  coast,  in  the  following  characters:  The  leaves  of  the  mature  plant  are- 
very  little  longer  than  the  leaf-like  bracts  which  they  subtend,  while  in  the  typical  form 
of  the  species  they  are  generally  two  or  four  times  as  long,  the  calyx  is  membranaceous 
and  nearly  always  bright  rose-colored,  and  wings  on  the  back  of  the  calyx  lobes  are  much 
larger  than  the  ascending  lobes,  while  in  the  typical  form  the  calyx  is  coriaceous  and 
usually  dull  white  or  only  slightly  rose-colored,  and  the  wings  are  thick,  comparatively 
narow.  and  less  prominent  than  the  ascending  lobes.  The  species  itself  is  less  bushy  in 
habit  and  less  rigid  at  inaturitv.  It  has  been  known  along  the  Atlantic  coast  from  Mas- 
sachusetts to  Georgia  for  nearly  a century  and  has  never  developed  into  a troublesome 
weed. 

The  Russian  thistle  is  easil}^  killed  by  cutting  it  off  at  the  surface  of  the 
ground  with  a hoe,  in  June  or  July,  as  the  single  tap  root  will  not  sprout 
again.  When  a field  has  become  seeded  it  may  be  cleaned  by  repeated 
plowing  in  July  or  August,  carefully  covering  all  weeds  with  the  harrow. 
Infested  grain  fields  should  be  harvested  early  to  avoid  trouble  in  hand- 
ling the  crop.  Plowing  immediately  after  harvest  will  destroy  many  plants. 
Burning  over  stubble  fields  soon  after  harvest  is  good.  Care  should  be 
taken  to  prevent  threshing  machines  from  carrying  the  seed  to  new  locali- 
ties. For  spring  grain  the  ground  should  be  prepared  and  sown  as  early 
as  possible. 

Every  weed  destroyed  will  lessen  the  work  of  another  season.  The 
plants  should  be  destro^/ed  before  they  begin  to  roll  and  tumble  about  scat- 
tering seed,  piling  up  against  shrubs  and  fences  breaking  them  and  increas- 
ing the  danger  from  fire.  Mowing  them  is  not  always  effective  as  the  this- 
tles often  send  out  branches  below  where  the  machine  cuts  them.  Pastur- 
ing sheep  on  the  young  plants  will  keep  them  down  or  they  may  be  choked 
out  by  forming  a dense  sod.  The  seeds  ripen  about  the  ist  of  September, 
and  all  plants  pulled  later  should  be  burned  immediately.  Fortunately  the 
seeds  will  not  remain  long  in  the  soil  without  germinating.  Clean  culture 
should  be  given  hoed  crops  until  after  the  middle  of  August,  as  thistles 
starting  so  late  will  not  have  time  to  mature  seed. 

We  can  not  help  quoting  the  words  of  Director  W.  H.  Hays,  of  the 
Minn.  Station;  “An  individual  can  not  deal  with  this  foe.  ^ ^ * The 
power  of  the  government  * must  be  brought  into  use  before  the 

pest  has  spread  from  the  present  comparatively  small  infested  areas  to  the 
entire  country.  And  if  the  state  -5^  * -5^  compels  one  man  to  prevent 

this  weed  from  spreading  from  his  lands,  it  assumes  the  responsibility  of 
compelling  every  other  land  owner  to  likewise  keep  it  in  check,  that  he 
who  complies  with  the  law  may  accomplish  his  purpose,  and  not  merely 
.spend  labor  and  money  and  have  the  weed  again  come  on  his  fields  from 
surrounding  lands.” 
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HOW  TO  SKND  PLANTS  FOR  IDENTIFICATION. 

Remember  that  the  Station  was  established  for  your  benefit  and  if  at 
any  time  you  desire  information  concerning  weeds  growing  on  your  farm  or 
along  the  roadsides,  or  if  a plant  disease  attacks  your  crops  write  to  the  Sta- 
tion about  it  and  we  will  help  you  all  we  can. 

All  questions  regarding  plants  should  when  possible  be  accompanied  by 
specimens.  These  should  be  complete,  as  fragmentary  or  imperfect  ones 
cause  delay  aud  errors  in  determination.  Good  specimens  include  flowers, 
fruit,  leaves,  and  if  herbaceous  a portion  of  the  root.  Send  plenty  of 
material. 

Plants  may  be  preserved  by  drying  them  under  pressure  between  folds 
of  absorbent  paper  changing  the  dryers  daily  for  four  or  five  days.  Protect 
from  breakage  by  enclosing  them  between  pieces  of  pasteboard.  When  sent 
fresh  they  should  be  moistened  slightly  and  well  wrapped  in  heavy  paper. 
Number  the  specimens,  wrapping  each  species  separately  and  send  in  an 
unsealed  package,  with  your  name  and  address,  preceded  by  the  word  from^ 
plainly  written  on  the  outside.  Postage  one  cent  an  ounce.  In  the  accom- 
panying letter  refer  to  the  specimens  by  number,  stating  the  time  and  place 
of  collection  with  such  other  information  as  you  consider  of  interest. 

We  have  endeavored  to  select  and  place  in  a brief,  accessible,  and  it  is 
hoped  not  too  technical  a form  what  is  now  known  about  the  above  plants. 
The  plates  will  enable  readers  to  readily  recognize  the  species  described. 

Constant  vigilance  with  intelligent  action  on  the  part  of  cultivators  and 
husbandmen  is  necesary  to  ‘ keep  their  farms  free  from  weeds  but  if  the 
thorough  work  of  destruction  here  recommended  is  persisted  in  for  several 
years  the  labor  will  then  become  slight. 

Let  us  keep  out  the  Canada  and  Russian  thistle  that  now  threaten  us 
and  which  if  not  excluded  will  cost  the  state  much  more  in  the  next  decade 
than  the  comparatively  slight  cost  of  destroying  them  on  their  first  ap- 
pearance. 

Address  all  communications  relating  to  plants  to 
MOSES  CRAIG,  Botanist, 

Experiment  Station,  Corvallis,  Oregon. 
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Tent  Caterpillars. 


F.  L.  WASHBURN. 

Three  forms  of  tent  caterpillars  have  been  abundant  in  the 
Willammette  Valley  during  the  past  season,  Clisiocampa  erosa, 
Clisiocampa  plurialis,  and  Clisiocampa  cojistricta.  The  first  named 
feeds  upon  almost  everything  but  the  pear,  viz  upon  apple,  quince, 
cherry,  prune,  rose  and  privet.  The  .second  has  not  been  nearly 
as  numerous  as  C.  erosa,  about  one  of  pluvialis  to  every  one 
hundred  of  erosa  representng  their  proportionate  abundance. 
C,  constricta  devastated  whole  groves  of  oak,  particularly  QuercuS 
Garry  ana,  and  though  they  occasionally  migrated  to  the  prune 
tree,  thereby  cansing  considerable  alarm  among  orchardists,  thej" 
have  nowhere  injured  fruit  trees.  Experiments  with  this  oak 
tree  form  in  the  entomological  laboratory,  demostrate  the  fact 
that  they  will  not  eat  the  leaves  of  apple,  plum,  or  prune 

These  three  forms  are  figured  on  the  front  page  of  this  bul- 
letin with  the  appropriate  label  attached  to  each. 

DESCRIPTION,  life  HISTORY,  ETC. 

The  life  history  of  the  group  known  as  “Tent  Caterpillars'’ 
has  been  described  in  a previous  bulletin.  These  larvae  trans- 
form into  brownish  or  cream  colored  moths,  about  one  inch  long, 
the  females  of  which  lay  their  eggs  in  a band  around  twigs  on 
their  several  food  plants.  These  eggs,  in  case  of  the  first  two 
forms,  are  covered  with  a slate  colored  gelatinous  cement,  which 
hardens  as  soon  as  deposited,  and  constitues  the  first  food  of  the 
newl}"  hatched  larva.  The  egg  bands  of  C.  constricta,  however, 
are  whitish. 

The  moths  are  on  the  wing  during  July  and  August  and 
deposit  a new  batch  of  eggs.  These  eggs  however,  do  not  hatch 
until  the  following  season,  as  has  been  determined  by  observa- 
tions here,  and  therefore  we  need  only  look  for  one  brood,  though 
irregularity  in  time  of  hatching  of  the  eggs  cause  the  visitation 
to  extend  throughout  the  summer. 


4 


I append  a popular  description;  of  each  form,  which  will  doubt- 
less, be  intelligible  to  all. 

C.  erT'osa.  Whitish,  irregiilarl}"  oval  spots  on  middle  of  back 
on  all  but  the  first  few  segments.  On  either  side  of  these  spots, 
and  somewhat  separated  from  them  is  a broad  blue  band  bordered 
on  either  side  by  a brick  red  line.  Below  that,  on  either  side,  and 
reaching  to  the  legs  is  a bluish  space,  characterized  by  one  black- 
ish dot  on  each  segment  marking  the  position  of  spiracles  or 
“breathing  holes”.  Below,  the  caterpiller  is  dark  blue  with  oval 
black  spots  in  median  line  on  all  but  first  fe^v  segments.  Over 
the  whole  caterpillar  are  numerous  fine  yellowish  or  cream  col- 
ored hairs. 

C.  pliivalis.  The  oval  whitish  dots  of  C.  erosa  re- 
placed by  linear  blue  spots  on  all  but  first  few  and  last  three  seg- 
ments, each  bordered  by  black,  and  outside  of  that  a mass  of  3^el- 
low^  broken  into  by  black  spaces,  each  black  space  being  marked 
b}^  two  blue  dots.  Below  this  on  either  side  is  a broken  line  of 
yellow,  running  from  one  end  to  the  other,  and  between  this  and 
the  feet  a space  with  mottled  3’ellow’  and  black  coloring.  Below, 
black  and  irregular  blotches  of  white  on  each  segment.  The  cat- 
erpillar is  covered  with  long  deep  3’ellow  hairs  coarser  and  more 
fiequent  than  the  hairs  in  C.  erosa.  On  account  of  these  3’ellow 
hairs  and  the  preponderance  of  3’ellow  in  the  body,  this  caterpillar 
is  easily  distinguished  from  the  foregoing. 

(^,  constricta\  A broad,  broken,  3^ellow  and  black  line  dc^wii 
middle  of  back,  the  line  broken  by  constrictions,  forming  two 
irregular  quadrangular  spaces  on  each  segment.  Below  this  on 
either  side  of  the  caterpillar,  a wide  blue  area  containing  numer- 
ous black  spots  which  are  bounded  b3^  3’ellow.  Below,  on  ven- 
tral side,  a nearly  uniform  black  with  indications  of  light  spots 
in  many  of  the  segments.  The  caterpillars  are  sparing^"  cover- 
ed with  yellow  and  black  hairs.  This  species  presents  a decided- 
ly blue  appearence. 

NATURAL  ENEMIES. 

But  few  of  our  birds  are  tempted  b3"  these  hair3"  lan^ae,  but 
I have  observed  in  a badly  infested  orchard  a flock  of  Brewer’s 
blackbirds,  ver3^  common  with  us,  greedily  tearing  open  the  co- 
coons and  feeding  on  the  soft  pupae  within.  All  three  species  are 
attacked  by  a Tachina  parasite  which  la3^s  eggs  on,  or  in  the  vi- 
cinity of,  the  head,  and  its  larva,  when  hatched  from  the  eggs 
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bores  into  and  feeds  upon  the  caterpillar’s  tissues  thus  eventually 
killing  its  host,  that  is,  the  caterpillar  never  transforms  to 
a moth. 

Some  fungus  disease  induced  by  warm  wet  weather  appears 
disastrious  to  them,  to  C.  co7istricta  at  least,  for  the  writer  has  found 
them  in  June,  dying  and  decaying  by  the  hundreds  along  fences 
in  the  neighborhood  of  oak  trees.  Chalcid  parasites,  too,  deposit 
their  tiny  eggs  in  these  pests  and  emerge  in  numbers  from  the 
cocoons. 

ARTIFICIAL  REMEDIES  AND  METHODS  OF  PREVENTION. 

This  subject  has  been  thoroughly  discussed  in  previous 
bulletins. 

Spraying  with  the  arsenites,  for  the  codling  moth  poisons  the 
leaves  and  hence  kills  the  leaf-eating  caterpillar.  Their  nests  or 
“tents”  with  contents,  when  small  and  within  reach,  can  be 
crushed  by  the  hand,  and  when  larger  or  out  of  reach  can  be 
burned  by  the  application  of  a torch.  It  is  a noticeable  fact 
that  these  forms  are  not  so  prone  to  manufacture  elaborate  nests 
as  the  eastern  form,  C.  americayia.  They  are  frequently  found 
massed  on  the  side  of  a limb  or  trunk,  thus  offering  an  opportu- 
nity to  easily  kill  a large  number  by  the  use  of  a flat  stick,  piece  of 
shingle  or  the  like. 

On  the  principle,  however,  that  an  “ounce  of  prevention  is 
worth  a pound  of  cure”  the  most  efiicacious  way  of  disposing  of 
them  is  to  destroy  the  egg  masses  found  on  twigs  in  Autumn  and 
Winter,  by  burning.  This  may  be  accomplished  by  cutting  off 
the  twigs  upon  which  the  eggs  are  found  and  consigning  them  to 
the  fire;  or  better,  in  order  to  avoid  the  excessive  pruning  of 
small  trees  which  this  will  entail,  break  the  egg  masses,  slip  them 
off  the  twigs  and  then  destroy  them.  It  requires  a careful 
search,  or  better,  several  careful  searchings  to  find  all  the  egg 
masses,  but  it  is  by  far  the  most  advisable  method  of  proceedure. 

The  above  methods  apply  to  the  two  forms  which  infest 
fruit  .trees.  It  would  be  hardly  feasible  to  practice  it  against  the 
oak  tree  form.  It  is  probable,  from  the  large  number  of  diseased 
individuals  of  this  latter  species  observed  and  empty  cocoons 
found  that  their  numbers  next  year  will  be  very  markedly  lessened, 
but  from  the  number  of  egg  masses  of  C.  erosa  and  C.  phivalis 
which  can  now  be  seen,  it  would  appear  that  we  may  expect  them 
again  the  coming  season. 
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The  Grain  Plant  Louse. — Siphonophora  avenae,  Fab. 

F.  L.  WASHBURN. 

Almost  all  of  the  wheat  growing  districts  in  Oregon  have 
been  more  or  less  affected  this  }^ear  with  the  Grain  Aphis  or  Grain 
Plant  Louse,  causing  the  farmer  no  little  anxiety.  Many  had 
never  before  seen  anything  like  it,  and  were  loth  to  believe  that 
to  the  grain  had  come  a pest  which  they  were  practically  power- 
less to  successfully  combat.  It  attacked  wheat,  oats  and  rye, 
and  the  writer  found  it  on  a form  of  mesquit  grass  within  two 
miles  of  the  sea-coast,  far  from  any  grain  field. 

Grain  badly  infested,  invariably  shrivelled,  and  millers  in- 
form me  that  its  effect  is  easily  seen  in  the  fact  that  much  of  the 
marketed  wheat  is  of  an  inferior  quality. 

It  is  probable  that  this  pest  was  in  the  state  in  limited  num- 
bers last  3^ear,  but  unnoticed,  and  the  marvellous  rapidity  with 
which  new  individuals  are  produced  will  account  for  the  seeming- 
\y  miraculous  invasion.  ’ Prof"  Fitch,  State  Entomologist  of  New 
York,  has  proved,  by  actual  experiment,  that  the  females  of  the 
grain  aphis  begin  to  produce  living  young  when  three  days  old, 
at  the  rate  of  four  a day;  hence,  in  three  weeks  time,  eliminating 
all  unfavorable  conditions,  the  descendents  from  one  mothea 
amount  to  nearly  or  quite  two  millions. 

The  insect  is  greenish  in  color,  attacking  the  stalks,  and 
later  the  heads  of  wheat,  rye,  and  oats.  It  has  a large  beak 
with  which  it  extracts  the  sap.  This  absorption  of  the  sap  is 
what  injures  the  berry.  As  wheat  ripens  it  migrates  to  the  more 
succulent  oats  and  when  these  ripen  it  goes  to  the  various  grasses. 
It  spreads  over  a wide  extent  of  territory  quicker  than  any  in- 
sect known. 

On  the  back  of  the  last  page  of  this  bulletin  is  a photograph 
of  some  wheat  heads  badly  infested  with  this  pest. 

ITS  HISTORY. 

Although  its  existence  was  observed  seventeen  }^ears  before,  the 
grain  aphis  first  appeared  in  great  numbers  in  i86i,  spreading 
over  New  England,  all  of  New  York  except  the  western  portion, 
northeastern  Pennsylvania  and  portions  of  Canada.  Every  grain 
field  was  invaded  and  many  of  them  thronged.  In  many  cases 
the  wheat  crop  was  reduced  one-half,  and  the  oat  crop  hardly 
paid  for  harvesting.  The  following  year  it  spread  over  the  re- 
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maining  portion  of  Canada  and  into  Michigan,  and  then  disap- 
peared. In  1883  it  appeared  in  ten  counties  in  California  doing 
considerable  damage  to  wheat,  one  man  reporting  that  the  yield 
of  his  spring  wheat  was  diminished  one-half  by  the  ravages  of  the 
pest.  April  29th  and  30th  and  May  2nd  and  3rd  large  flights  of 
the  winged  variety  were  noticed  in  Sacramento,  but  disappeared 
after  the  rains  of  May  4th.  In  nearly  every  instance  where  the 
pest  has  appeared  it  has  been  met  by  a host  of  parasitical  and  pre- 
daceous insects 

ARTIFICIAL  REMEDIES. 

From  the  nature  of  the  circumstances,  the  farmer  can  himself 
do  little  or  nothing  against  this  pest.  It  may  do  no  harm  to 
suggest  the  following  measures  the  value  and  practiability  of 
which  are  questionable,  i.  Burning  the  stubble  immediately 
after  harvest  together  with  all  straw,  weeds,  litter,  waste,  etc.  on 
or  about  the  field.  2.  Cultivating  the  land  after  the  crop  has 
been  harvested,  removing  all  grass  and  weeds  from  around  the 
edge  of  the  field,  and  growing  no  grass  or  grain  crop  on  that 
piece  of  land  next  year.  3.  Wheat  and  oats  which  are  so  badly 
infested  in  the  green  that  they  very  evidently  will  not  ripeji  ca7i  be  cut 
for  hay  with  advantage.  Such  hay  is  perfectly  acceptable  to  stock. 

NATURAL  ENEMIES. 

Under  the  head  of  natural  enemies  occur  the  "‘Lady  Beetle,” 
or  “Lady  Bugs”  as  they  are  called,  Syrphus  Flies,  “Aphis  Lions” 
and  the  numerous  minute  flies  which  are  parasitic  on  plant  lice. 

Fortunately,  almost  simultaneously  with  an  outbreak  of  this 
pest  appear  myriads  of  these  their  foes,  and  as  the  beneficial 
forms  multiply  very  rapidly,  they  greatly  reduce  the  numbers 
of  the  lice.  It  is  to  these  we  must  look  for  help,  in  this  crisis 
and  they  are  about  all  we  can  rely  upon  to  lessen  the  evil. 
Whenever  the  aphis  turns  a dark  color,  either  brown  or  black, 
it  means  that  it  is  doomed.  For  this  is  caused  by  the  aphis  par- 
asite which  deposits  its  egg  on  or  within  the  aphis.  The  egg 
hatches  and  the  larva  feeds  on  the  tissues  of  the  louse  causing 
the  death  of  the  latter  while  the  larva  turns  into  a parasitic  fly 
within  the  aphis.  The  accompaning  illustration  represents  one 
of  these  parasites,  about  one-eight  of  an  inch  long,  which  has 
issued  from  the  body  of  the  louse  beside  it.  From  the  body  of 
the  other  aphis  protrudes  the  head  of  a second  fly  on  the  point 
of  emerging. 
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Parasites  \Aphidius\  emerging  from  dead  Grain  Aphids,  much  enlarged. 

From  a photograph. 

As  far  as  personal  examination  has  led  me,  the  species  of 
Lady  Beetle  attacking  this  pest  is  Hippodamia  convergens . If  one 
goes  into  an  infested  field  and  is  on  the  alert  to  observe,  he  will 
see  many  of  the  above;  besides  varions  kinds  of  Syrphus  Flies 
darting  from  one  wheat  head  to  another,  depositing  their  eggs 
among  the  lice.  Their  worm-like  larvae,  greenish  or  brownish, 
can  be  counted  by  the  score,  snugly  ensconced  among  the  aphids 
and  rapidly  picking  them  up  and  sucking  their  juices. 

I quote  from  a report  by  Prof.  A.  L-  Cook,  formerly  of 
Michigan,  dated  July  loth  1889,  in  order  to  more  fully  demon- 
strate the  great  value  of  these  insects  to  the  agriculturist.  Prof. 
Cook  says;  ‘‘Ten  days  ago,  June  30th,  the  heads  of  wheat  were 
crowded  with  hungry  aphids  or  plant  lice.  These  myriad  lice, 
often  five  or  six  around  a single  kernel  of  wheat,  and  two  hun- 
dred on  a single  head,  were  sucking  the  sap  and  very  vitality 
from  the  forming  kernels.  They  were  rapidly  blighting  the 
grain,  and  unless  some  friendly  hand  were  raised  against  them 


'tlie  wheat  crop  would  be  utterly  ruined.  Even  then,  when  the 
hce  were  countless  in  number,  and  when  the  winged  forms  were 
rapidly  spreading  to  the  oat  fields,  the  hand  of  deliverance  was 
discerned  in  the  comparatively  few  but  wonderfully  prolific  eii'cmies 
of  the  lice  which  had  already  sounded  a halt  in  the  march  of  de- 
structions A week  later  and  the  enemies  of  the  lice  were  in  the 
ascendancy,  and  to-day  the  lice  are  nearly  exterminated,  the  wheat 
'Crop  rescued  and  the  oat  crop  saved.  Close  observation  easil}’ 
demonstrates  these  truths.  Even  the  careless  eye  can  see  the 
savage  insects  dim ng  on  the  lice,  or  the  fatal  egg  laid  which 
dooms  the  larva  which  receives  it.”  It  would  appear  that  exces- 
sivel}^  wet  or  excessivel}^  dry  and  hot  weather  is  unfavorable  for 
the  grain  aphis;  for  in  the  first  case  much  rain  would  chill  or  kill 
newh^  born  lice,  as  well  as  give  the  plant  abundant  nourishment 
thereby  enabling  it  to  withstand  attack  the  better,  while  excess- 
ively warm  and  dry  weather  would  likewise  be  fatal  to  young  lice. 
A medium  warm  and  damp  atmosphere  is  most  conducive  to  the 
growth  and  multiplication  of  all  plant  lice. 

While  these  insects  may,  in  one  season,  so  reduce  the  num- 
bers of  the  Grain  Plant  Eo  use,  that  its  attack  the  following  \'ear 
is  hardly  appreciable,  it  may  rally  sufficiently  to  cause  some  in- 
jur}'the  second  season.  Therefore,  although  there  may  be  no 
visitation  the  coming  year,  it  is  quite  possible  its  ravages  may 
be  felt,  after  which,  if  our  little  friends  the  Lady  Beetles  etc.,  do 
good  work  we  may  expect  immunity  for  many  years. 


The  Pear  Leaf  Blister. 

F.  L.  WASHBFRN. 

This  affection  of  the  pear  leaf  is  caused  by  a minute  mite, 
Phytopills  pyri,  and  is  probably  more  common,  and  has  been 
here  longer,  than  most  orchardists  realize;  in  fact,  it  is  very 
likely  that  much  of  that  which  has  been  called  ‘"blight”  on  the 
pear  by  casual  observers,  is  realh’  the  work  of  this  pest.  The 
mite  is  very  small,  hardly  visible  to  the  naked  eye,  and  is  well 
repre.sented  in  the  accompanying  micro-photograph  furnished  by 
Mr.  Per  not. 


Phytoptus  pyrt\  enlarged  about  300  times. 

It  attacks  both  sides  of  the  leaf,  but  individuals  are  more 
numerous  on  the  under  side  where  the  small  ‘ ‘blisters’  ’ can  be 
.seen  with  the  naked  eye.  A lense,  however,  is  required  to 
show  the  opening  in  the  centre  of  the  blister  which  serves  as  a 
doorway  for  the  mite.  Tlie  location  of  the  injury  below  is 
made  apparent  on  the  upper  surface  of  the  leaf,  by  an  irregular 
reddish  spot,  (in  the  early  stages)  which  changes  later  to  brown 
and  black,  while  the  tissue  of  the  leaf  between  these  two  points, 
m which  tissue  eggs  and  young  mites  are  found,  becomes  corky 
and  dies. 

The  injury  to  the  tree  is  more  readily  seen  in  the  middle  and 
late  summer,  when,  in  bad  cases,  almost  its  entire  foliage  looks 
blighted. 

The  young  mites  when  hatched  spread  from  leaf  to  leaf,  creating 
new  blisters  and  thus  bringing  about  the  condition  referred  to 
above.  In  the  autumn  when  leaves  begin  to  wither  and  fall,  the 
mites  migrate  to  the  twigs  and  hibernate  beneath  scales  of  bark 
or  bud  in  the  minute  crevices  on  twigs,  and  in  the  spring  they 
are  fully  open.  It  is  hardly  necessary  to  say  that  this  mite  saps 
the  vitalit}"  of  the  tree,  and  interferes  with  the  natural  functions 
of  the  leaves.  The  work  of  this  pest  is  illustrated  by  the  accom- 
panying full  page  plate,  showing  views  of  upper  and  lower  sur- 
faces of  leaves. 
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KKMEDIB'S. 

Wlieii  a tree  is  observed  to  be  first  attacked,  pick  off  and 
burn  the  infected  leaves.  Heavy  pruning  and  burning  the  cut- 
tings of  such  trees  as  are  badly  affected,,  during  the  winter  will 
probably  be  more  efficacious  than  anything  else.  One  or  two* 
spra3un.gs  of  kerosene  emulsion  in  the  autumn  when  mites  are 
migrating  would  destro}^  man\u  The  same  spra^u  used  several 
times,,  has  been  recommended  for  winter  use.  It  is  highly  spok- 
en of  in  a Cornell  University  bulletin,  and  is  to  be  used  in  this 
proportion,— one  part  emulsion  to  seven  or  eight  parts  of  water „ 


The  Clover  Mite. 

Btyobia  pratensis. — Garman , 

F.  E.  WASHBURN, 

It  is  now  evident  that  this  pest  is  more  prevalent  in  Oregon 
than  is  generally  supposed.  Ko  complaints  having  been  received 
from  growers  of  clover,  the  Entomologist  has  referred  specimens 
of  eggs  and  }"oung  mites  sent  him  to  the  species  known  as  the  Red 
Spider  with  which  this  mite  is  almost  identical.  But.  suspecting 
from  its  abundance,  that  it  might  be  Bryobia,  specimens  have 
been  recently  sent  to  specialists  at  Washington  D.  C.  and  our 
suspicions  confirmed.  The  young  Clover  Mite  resembles  so 
closelj"  the  young  of  the  so  called  Red  Spider  that  only  special- 
ists in  this  branch  of  entomology  can  satisfactorih^  determine 
the  difference. 

The  two  belong  to  the  same  familj^  Tetranychida;,  and  have 
been  for  a long  time  confused.  Eike  the  Red  Spider,  the  Clover 
Mite  feeds  on  plant  tissues,  infesting  almost  all  kinds  of  fruit  trees, 
though  red  clover  is  said  to  be  its  principal  food  plant.  When  at- 
tacked the  leaves  of  clover  look  sickly  as  if  suffering  from  some 
fungus.  It  is  alsc)  found  on  some  grasses  and  has  been  known  to 
occur  in  houses.  It  was  first  reported  from  this  coast  (Califor- 
nia) as  early  as  1879.  Ma>^  28,  1889,  Mr.  E.  Shipley  of  James  Val- 
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ley  P,  O.,  Oregon  sent  specimens  of  this  mite  to  Washington  D.  C. 
with  the  statement  that  it  was  abundant  on  boards,  stones,  fen- 
ces and  fruit  trees.  It  has  been  found  on  Apple,  Pear,  Plum, 
Prune,  Poplar,  Elm,  Peach,  and  Almond. 

In  some  localities  young  mites  are  found  with  the  eggs  dur- 
ing the  entire  winter  season.  These  eggs  are  red  or  reddish, 
easily  seen  with  the  naked  eye,  and  are  laid  in  masses  on  the 
bark  or  beneath  the  scaly  bark  of  old  trees.  In  the  winter  they 
are  found  by  the  hundred  in  protected  situations. 

When  attacking  forage  crops,  it  cannot,  with  our  present 
knowledge,  be  combatted.  When  on  fruit  trees,  the  De- 
partment recommends  spraying  with  kerosene  emulsion  to  which 
a little  sulphur  has  been  added,  and  when  infesting  houses  the 
same  solution  should  be  used  on  the  lawn  and  outside  walls  of 
the  house. 

As  stated  before,  no  complaint  of  this  pest  with  regard  to 
clover  has  been  received  at  our  Station.  If,  at  an}^  time,  the 
clover  crop  should  appear  to  be  suffering  from  the  attacks  of  this 
mite,  the  Entomologist  would  like  to  be  advised  of  the  fact,  and 
to  receive  specimens  of  the  mite  and  its  work. 


Koebele’s  Resin  Wash. 

F.  L.  WASHBURN. 

During  Mr  Koebele’s  last  visit  to  Oregon  he  made,  in  the 
Entomological  laboratory,  some  resin  wash  according  to  the 
following  recipe:  Resin  4lbs.,  Carbonate  of  Soda  (common  washing 
soda)  3lbs.,  water  i gallon;  boil  together  until  all  the  resin  is  dis- 
solved and  then  add  gradually  four  gallons  of  warm  water,  stir- 
ring all  the  time,  and  continue  the  boiling  until  the  mixture  is 
the  color  of  molasses.  He  recommended  its  use  as  follows:  fer 
Woolly  Aphis  i part  of  wash  to  6 parts  of  water,  for  any  other 
Aphis  T part  wash  to  lo  or  12  parts  of  water,  for  Mealy  Bug  i 
part  of  wash  to  10  or  12  parts  of  water. 

We  have  had  occasion  since  then  to  make  and  use  this  wash 
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and  feel  able  to  indorse  all  that  Mr  Koeblelc  says  in  its  praises 
when  used  against  different  forms  of  plant  lice. 

During  his  investigations  in  the  hop  fields  of  this  state,  it  was 
his  aim  to  show  the  growers  the  virtues  of  this  wash,  claiming  it 
was  in  many  respects  better  than  kerosene  emulsion  or  quassia 
chips  though  he  by  no  means  denied  the  efficacy  of  the  last  two. 

It  was  his  idea  that  this  wash  could  be  used  at  such  a 
strength  that  it  would  kill  all  the  lice  and  yet  not  injure  the 
beneficial  forms  of  insects  found  amongst  and  feeding  on  the 
former.  It  was  a suggestion  from  him  which  prompted  the 
Entomologist  to  begin  a series  ot  experiments  in  this  direction. 
The  following  is  to  be  regarded  as  only  a preliminar}-  report  on 
this  work. 

Winged  and  wingless  hop  lice  were  found  on  plum  leaves 
Oct.  13th.  Some  of  these  leaves  were  immersed  in  a solution  of 
resin  wash  and  water,  one  part  of  the  wash  to  thirty  parts  of  wa- 
ter, for  five  seconds.  After  forty-eight  hours  these  leaves  were 
examined  and  it  was  found  that  but  comparatively  few  lice  had 
been  killed.  One  part  of  the  wash  to  twenty  five  of  water  gave 
the  same  results.  One  part  wash  to  fifteen  parts  of  water  was 
then  used  and  all  the  lice  so  treated  were  dead  when  leaves  were 
.examined  a few  hours  later.  Natural!}^  one  part  of  wash  to  ten 
and  twelve  parts  water  respectively  was  equally  efficacious. 

Attention  was  then  directed  to  the  effect  of  these  strengths  up- 
on the  predaceous  insects  found  with  hop  lice.  One  part  of  the 
wash  to  fifteen  of  water  did  not  effect  the  larvae  of  Syrphus  flies, 
and  only  induced  a temporary  disability  on  the  part  of  the  larvae 
and  imagos  of  the  Coccinellidae  “Lady  Beetles”.  One  part  of  the 
wash  to  eight  parts  of  water  (10-20  seconds  immersion)  killed 
both  Coccinellidae  larvae  and  imagos  but  did  not  seriousl}'  incon- 
venience the  Syrphus  larvae,  which  can  stand,  as  found  later, 
a solution  of  one  part  of  the  wash  to  six  of  water,  without  suc- 
cumbing. 

It  would  appear,  then,  that  one  part  of  the  wash  to  fifteen 
of  water  can  be  used  against  hop  lice  without  endangering  either 
of  the  above  two  predaceous  insects  in  compaii}^  with  them. 

Of  course,  the  test  in  the  field  would  not  be  as  rigid  as  in  the 
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laboratory;  in  other  words,  neither  the  lice  nor  the  beneficial  in- 
sect would  be  immersed  so  completely  or  for  so  long  a time,  by 
the  spray.  Hence  one  part  to  twelve  could  probably  be  used 
with  safety,  and  perhaps  with  greater  efficacy  as  far  as  the 
lice  are  concerned.  By  reference  to  the  first  part  of  this  article 
it  will  be  seen  that  this  strength,  i part  to  lo  or  12  of  water,  is 
exactly  what  Mr  Koeblele  recommends  for  all  forms  of  plant 
lice  except  Woolly  Aphis. 

All  illustrations  in  this  bulletin  have  been  prepared  by  Mr. 
Pernot  in  charge  of  our  Photographic  department 


Heads  of  Wheat  infested  with  Grain  Plant  house:  on  one  head  a larva  of  Syrphus 
fly  can  be  indistinctly  seen  feeding  on  the  lice. 
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